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3 ^ j* I^ J ^ (jil ■ ! >;> > ^ jflj ^JM^Jyk 

^^<_ *!» [ i^Li^Lii j ''^jj ‘ijjv^*^ C/^ ••5^1^ (Jj^ ^^3 

(^■V y t* o)^jj_) CmmI *Aui Ow^ijj lulls’ jJ ^ Ij 3 ^ J*' 

.i^ _^M<U<jt ^_gl^ Z i,.>« J Ij li4 .Jjjlj 

U ( ^ ^ TV ji Jol^-ijl*) 13^ Ij (.^1 ^li- 3j 

.CmmIJI? 

iJjjlj^i^L jl j,^\y y \ ajLjJ !■* -*■--■ ji Ai^ J^^3^ CK*?**^ ^ 

•(»ijl3^W 

Z^ti^^yt (JjL—J4 j A{ I J ijlfcy u lL ^ J Lfc \^\jA U 

^ytyu <l_^l^jlk yS^ <jl«l *5l^»«»jjl ^13 tjjbk (_)i*i^;»i^ 

<£^J «\^^T J««».n>l jijy Ai J «0 jU y»J^\ 

-p <i>Uui;»J yji\ ^y-:::^ J*»l jj>jy ^yl^ ^ i j^Pjj 

*l^-iieU3l Aj * Ij ij jAi^ t A» lOl’ "X^ySK* amU ^jT >*< j i> 

bj‘} J Cr*^* ^ 0*^^^ 'V->^ *i ‘ojW^JvS 

l« jLi»ljj \j jImuI j I^mJ^ 3 ^ A^ jt)jj 

Ij Ol^uli^ ^1 ^ Jj^l J ^ Aj aL^^^ «JJj ^ Ollli A^ ^LmIaajI Ai J 


v-r -jv 





^ I J ^ Ao ly»il Lli >|».wljL^ I J ^ y i^j\ *jSokj^y» 

JLid^ 4 _;L tili |JL« Ji ^ .jV*’!**" jy* »jU*I *JJ 

pjk jj^ 4li* tit O-JU *i tAUS" ^ <3**^ j-’ ly (3^ ^ 

^t*; Ol l^U*^ 4 ^ fnj^ ijU;j*J»l t 

oL-U-jj^S” ^“bs»-l^ 4 ( A^l 3 

J jii jS (_jLfc4.i*iAii Aij A1A^ljl IajLmm 

c~- 13 j j> 

J ^ >*>i.jl ti^l^.»- t^JlA l*i Akl j*- j*i J .ijLu ^ J* ^ J ‘~*** 

ijjl .Xl^^ AI^Ia^ ijl jl> ij* ^ iJA*"! <«^\^ ^ 

IjjJLfr A? ft^li ^jijJLc- ft jj >«X ji ^^ l^Ul4jU*»li 

Oftljj U t^W 6 >*'^ oj^.y i '^j<iy cAit 

■Xlft^^ 

ji I y .tX«««l ftjui Xljt >«,«i«i lit o^lj J «.Jlj tlAh 1^)3^ 

l|jl t jjLii^ Aii> jil^l j^3i* t3i^ ^ < 3 ^ (.5^*"^ *i 

o ^<itj 5 i 3 ^ .Xl 4 :;a«t^i ji Ij *i^ji j 


1. LJstebu 2. Spatind 




J.i ^_^~}^L»_J^-- jl ,_^jii*«*i3 AjI* «C<i —;•> ■ ^ ‘*^js* 

jj y iS^ j> \S->j*-^^ y •‘^' •■^j>*^jW*-i 

4UAA!oIjl Jl. 


.Xil* »JjjjU—* y^J• .<^1 AUA*^ J 

^ OJU« J) «_jjA A^ lAl J»- vtL IfU Ai ,_r>Aj^ 

A....j^* Ul «»^~«....ii j** aJL^i^ »l? A »^ ^jLiiJU aS" .ij-~(i »«u« 

.C—I o^, <Sjt^ ^ (3:^’ *<.1— 

»Jui *:>l4; j»_jAP X;> ^ *Vvt3-)J 

jl Jj jjtf- ijlij .v^l jy* (JjW-< Lf^vi f*^ ^ 

*_» ljn_5 j»£-^ c—I U L-S" (^1 aS" 

^Ujjl l^‘L«ljjl jjjl .J^L •jjf jjf^L 

V|jla^^ .({jdlfcSU j.> -> :C**-I 4^ 

^jui ji. jk Aj aS" Ij c..*^ Jj Aii^J 

Ji-bUI j(iLjy Aj 1C-~I |_^L.« U^L-jI 


I^U«lj4^L«,^UjAiXlA::i-^l A?ljA^l-u:S’^j_^l^l 

ju*l^Ifsii .J-i'UJ J ‘-^ (1)^ tj\ji^'^ 

jJjb Ij XiLi ^_^L-;>-l jil aJL»^ Ul iJ-ili j‘,)4i* a*> ^^1^ 

Ij A;*jl aS^I Aj ^LIjLLL Jj<* j JlAOi A<1 jl ojU. ij jl 

.x£^yXSjk^ UjI^ Oi^ J"* iX^ jU[ (3**J (j^j *< 

Ul »C—-I Jaip |__^^U-aS^ C—«l iS 'y^ :t;-*-l Kj^^ y u-M/- 

c~-jA< ^«c-*'l ^3t«x•c*Ui»-<i^i(»>^J^>U. aS^ c— I i^'j^ c-iUU-tiAj 

!c—Itij'y!>jjl5'A.ii***ji^la?i;;L-^ lj,^jl^oU-i*Jjl *Xil 

^U*-_J iiU-« ^y\y^ *^3** ^ •Ji>l_yi' <-4.1^^ 0 

jjiU_^U<»l^U»»b,^l A^TtJj^ 1^A* J JiS" 

^ljjjAi-JL»jl ;c—>1 •jU _;U>L«^ jX .^jUwbc-Ak^jil .x^ 



jl ^\m^S Ij Aii ^ 

*JL4^_^L^ jii>^ j ^ '-^ j'ji 

•AJtf (jIj jL^J U ijl-j jjjl (_fj C»*«(l \Sji^ C>i^ 

L 4$’) j\ ^ L^j«d>- j .c~M<l 

jJ Aj ^ (C—I (jj^^ L5^j^ OIajjA^ 

AAJJLL^ JLIIjy{_^ «^L Jklil y {Jki I A^l,> JIaLmI 

.0^1 »iy, *» jJ js* (J^ « JJ^j^ 

j\ ^^yj^ Cc**^ (_A)>*^ tO»^l AliS* (jL*J^ ^ 

J I J ^1 ^ C«~<J A» |»A J C—IJj 

•'^jS «jt 3' Ui' 

c—jA{ Ijl^'l J-lf ^^__jj\yjij>^yj\j, 

)_5l^ iX{Ij jy*J jjyu-jlj ^ ^ tj* ui^J^ 

^_f I ^tlil «j*jl jjjl 

\j u i^ t *’.Lr»'^ jt l^li*« I I tA>> t p. i!^ (_f *^ 

.jkijij JuTl^ <ju5 ^Ia<I ^Lb<JI k_^ik^ ji A^ y. 

I I.) j>jC m4<> jS" jLu \^y Ij o J -*-*^* ^ {ji^ J*^ 

L Ll^UL jp>bo ..yfc-A**— ^1 .^^1 ^jIjI J|» y >4Jl? 

(^' •f*tik<>*3^ A S .-iiL^ It A. l .^fc LI iOjUl^i^lj il 'ii i j^ jM 

‘•^.^. (S* J <j* iy^ 

— AJjlj^y* tJJJ^ I^y)ut Ij (jl S.JU'I Ajlii-li* aS" — ti\jy^ (3**^ (j^ j OJ’M 

^^0^1 <1 ^y> Cfis^ ^ t J J (*«*^ 

.ijlj ^ (j^ | »> . All J (j ' .p.«« i I i A| ,J^ jh ^Iii mU ji 

J 1^* A >>J » y^ I L ^1 .^I lii* |4^J >i^««p>I ji a li* 

,Jy!u AZt^^I tA;H j »j . Jijl ljl^.«A L (J jl aJL^j jJ J ^ 


4. Richard Feynman 


.^ _. ^ jp^j oU'iikjyl iJ^ji 4; quarks X 
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CAi Ij ^1 C—<1 ^ (ji^ 

j\ Ji jA«1« j\j xLj O ..XlS" IJ^ 

fOi! A; jjJ ^JU::U:U ^J\ Ji (^-^-J ^ ^,ijS 

tjl jj\* ^ Ij <,>^“" J Ixili iijl_^^#ii Ij (jjl 

j j<»l .Cxwl 1 J ‘O^ ^ iJ" ^ *«««- ^ 

jl cJ ^ b W Ji ^‘} ^ J 

Ai—-ii4_ijlj A^ ijW*^'^oW^ o' 

>S j^. y ^ ^ i 

ti^ x l A T , ^ . j; ,«I ^Lmtl Ij Ia^.»j- aS' ^«Jui- ^\ .JUS* 1j^ i^^^.t>l«.A 

jjSsAj^\j\ A^ jl l?'®A j-^ ^j\^iC^\ IjyuA 

\j I* j 4L J>i ^yt 

L Ji\ji yt ^yAc^ *jl7 .»JUt»l A>Li-lU«l' ^^1^ yj jA* jl *JU5^ll AJU^^ 

,j\*ij>j\^iy\>J^)\i .Xil. J> JJj 

(_>^^ »juj_ji«*v* A>- .kZ-^ ^ t X^ _y y^ y, i(j I »i A^. ' > ? J_jl (jljj 

^ ^ ^ l-'i' iji' y- ■^->'“^’ tc—L^ 

..ijI A>w I ij^• 4* Aiwlj iCy^-i-i *-o*Jj‘‘'‘* 

3' Oil j^l jt<y* y^ Oi' ^ *(*'1 

jl4X.i-4^U»ljA5’ xJijj^j) 

j) \j t.U<lj^ Ci*y»i'luxi**- ^ 

VJ^'j 0-iJ>* 

jL oUlk. ij^j 
yj (CERN) lAi-> tjjj\ (y.\,)j^ ^y 





jUjkjl ^ L Ij j? ^J^ aL^U oLfc jl *1? 

6JL^A< Ij 

L jU j\ iji 1>* 

*-*^3' O^^Mj*f>*J***J *J ‘J J*** 

jl ’^y. >* ^ *i <Ai 

•j^ ^^JJ Ij JU-ij^ ,yi^ »u (_r^^ <j~»*" *y?** ••*»“ 0**“^ 

A..JL -^ ‘^^Jt •Jkoi J ^ ^ 

I* Lk^iuljoljT(^1 ^ OX-Lm JU^jl 4^L jlhb <£^3^ (_r^ 

^ Ij* tjlli>M*ll (JLiIaJUm tJUtiS >3 ^ iSjJ 

^^.C— I • J-1>► 1'4.^wI,XI iJjt »^[9%*j:>:^ji- ^j>*>»J-®* 

W ^ O'V" ‘^1 ■» J j ^ I ^ i3ib I 

tlil£l«,I»l •Sjji jVIJ A{ t^Lw i^j»a j\ ^jtti .^Imp ^ pi«X>«i ?^ 

^i^jj^j*ftiiyt *JuTA{ j^jW^3^ ^(>t^yi iy*'*^ 

jJii cTjlj?(*i->jj ^* jUjji- 

jl {j jij ^ tj ^ jJ k/jjj ^UuU^^t Lfj L«j^l ou^jL 

j *.ul 4{ *1 

.^^^ykA^\^yC ^ J jLi ^^Li*» 44iU»jL,|-» jj 
y Ij l|jT (^jl^'H.ifr L» 4^l.w A{ 4JjjJ<—t««i ^jJjl |jl«Jk jl 

jJ J ^ 4^ L« O^lf- J j^ ».3LtL<i L( iL* 

tJitujjj^^^ .■>^ 4_. Lfc I j^Ul A^ jjjjj^^L^ n^Jiilf«(_(jj o V^Lu 


VL <ki jl«-jl jf J j> ^ liLiyK^ L jl* <1^jl (^jlj*lli *i iSjjy 4i4*«l ij,\*»iS Ski .\ 
- u;S’jj4 Ij^ '•iy. tS-iJ ^-.j“ 'J’^ji y * ■ >■ ■ >*» 



\c> 


y-^. »j^ Oil Ij Jji l»* 0^'l>^ *(*4^ 

.JLwIjb 

^jl i^.'-r^ jf\^ ^Uil \j ^Ul ^ j*-:*jjiJL L•,^_^JL 

.JlI^ Ooil^ofc 

0 U Jji-J«y j Ij I U U j l*i^ 1^ Ji ^ ^ L" U JI Jij Jj I 

<j^-k ^ 



N 

i\j^\ 


U jLi- ■’.r- ui^ 

jjUJw/ hT JlLi/j 

<_^L -uJ:^ * jt ^ i* .-J^ 0 

41 * j^ J 4:11.-^ 4 —* <j»Li J-^ /. 

Jt ^VL' 4; <^Li 

^ jl jl cf^ 

j/ 4^ U jl jii cJt*>)) :^h 
C>ljS ■_i--~< 'jl Jj ^yJf- ^ 

L^ .jiJitjJ 4 J 7 U/ Ij U 4 ^ 

u .cUw/ »j_/" ^^iij ^ oU_^ .jy' x*/>i- 

jUv. >> 0 c»^ J o/a*Li- .ciUi/jj ^ Jj 

Co.L- /; L’J ^ L U 4. 

^ Osr r-^ t>:y/^-*'— 0 d^j J — OiO 

cJj y» U-i !J^ -u/_^ li ^ ^ o^Ji 

j_ -- - ■• .j_^/ <^/ ^b 

((. U Ijj 





\A 

^ ^ i S *<t*i I (j^fcw I |vA^ {y* 

iS* o' oj 

I td.^ Af IL?W C? CK y 

I <ZJ^^ ' *J W* i<^l*UbL^M> (^1 .JUS* diji JUI 

\j ^ A^i 0^^ IjbAA^ i^JL^iS 

C«A«15';^i isj 0^4^ a 5^ Cw/I ^1 

U^l^ ^ ^j, ^ ^li A< Jjji: Aj .Jj Jj^OU*i»w ’I**^ 

I \jyA^ JSJJ m A Jt jLIj Ijtfl ji-A jLIj 
■ Jjjl^_j 1 ol^j jl^^l j_jLi»- ^ 'f*--—* ‘Wt!' J’ 

Lw Ai^ ‘.ii^ ,ji;»y.<»l^l Cvwxl ^'^'■•^ j»> ^_^JL»-L- <>ili kjl 
a£ ..aj' jSj>. *'^^. t^lo^" o-^j^ ^ 

^ *jjS’ o^ ^ >i*Ai Ai.i.i? jiiy,.^y^^j'-^jji 

W.>^ jj -bL Lfdp ^jli; ^lu- ^Ij-b \j IfJ^^ Ifdf. ^^J>. 

v>J J>j^<y- j' ^ J^i .x-iU 

J ^Jii ^jA ,<(JLiL JLtlaj ^ Ij I ^ iji 

a\S aS '^I'3|vaI^^ l-<* A> Ijjjl (j> L*! ijrf I At \yit \ Oi-oil 

,*jLi#-u*i JjjS^" ji- jl j»lj;^l ><^jy. c.il^(_^ jl 

.cJ/^l> 

i,j Lt JL> » . ~ l >(jl> jJ 1 jXJ (Ji* (^11 L^Lw I ^j j i>.>.. '* ^i 

jaU.wl;^ I ^.XlsA.i.jy*»jjC-L*-j 

4JuAJb ^,J Aj IlNy W At t jjj At\j t^l >Xl ‘ ^..«i i l A^ *0^ jll**! 

ij j ----^j t^jt^ : aJu« Cx^'vj^O l« t|>J^ ^1 ji^ .A> I a^M ^ 

aS jjiLfcaJbJu jt\jt jJ Ji^L* (__^l^L.4jl .jIjaJIJ^ lA»jlii«< L 

^ ^ l a> ijuj_y!>..i4 a^j.Stiij .Ai A«^ .t> ' >i ‘» 

ijl«_) Ij -bUij *A»Arfc j,AC'j\£' 1 IJ iLt .Xj1jC*>~J AUJj.Ai LIa»Ai 

^_Jl»aiJu^_^l^ aS j\t_ ^ J>^ (.5*^ ^ (^jUJA* |»J J*A*\£- 


l.Sven Gustafsson 2. Uppsala 3. Pierre Curie 



tOwM^ JJbt,^^3^ ^W* 

jl l^Lwl ^j>I«*i. ^ 1 ^ Ji jt Jij\i cjv^ <|*i^ (_j\jfc 4 iL«jl jl (_J jtiiiii. ; 
•XiAfr Ai .ii jW ^ ^(.««»> ^LL JUm j 

j\ tijjjjfiiS J UjljiLl^ j^U- A4JI /jUj 

j^ljj •'^^^l*.C%.2tljj_5l»JLLiS’*jj^^ji\.»jjAS'^*J 

«J, j ...*t » jj ,jji\ju^ jA Aiy A.y jj 45 ^ .a*i jl (3^U J 0*^3 

•'>^1 J —“*< 0 ^' 

*» ^1 aJIaIU-I jbl Jki-3^'*'^^y 

A» tjuit IajL ^ 31 ^ *^1^ 

1^1 J^ *^(j«*jjJU li 4 Cm 1 IJl? Uytj jii-j ^iS^y. W'*3j^W>" 
(*i*^ O^* " *** ^ ^ ^ • j3s:^A«jk4^4i^\;uI 

*i j' *i 

A{ Ijjjlji ^ijtj\$AijJ>,iZ^j»\^j»^\^i\ A> I j^jjj c^t i f 
•ijf ^^lj,>y»3«uU.M.l3l^jlItitg' tjj|i_j,g»jl>.C>^jAl 

Cn*_^ t i^ft*jjij L? 4^1 Aj?3^ ^ ^J **^***'ji ^ 

♦0A{ Ai Lmj Aj 1 ^ A^ j\j I A}^ <£l> Ai ^Ami ^ 

O-O Lf^j ^ .>1j^ 3 ^ *^y. 

OjuA{ jl^p. 4 « jAjjAlUMykAJ j^Km ^jlm :jJjul_^ 

jlL-Ajj jj ji-, ,^3 tXli l.x^ ^ji,^U3l^1 tiij j* U ^^3 jL) ^ 

(^l»iii<3^^^^^ itl^ JoJ^O <^oIaJ aJ jiAio^.JUl .Ukl_^ 


4. Demeter 


5. Zeus 6. Persephone 7. Hades 8. Helios 



Yo 

^ ^ o-v>^ ) ijlSvii j* jl 4 )LjI ,jU-I ji 

Jj JjJ Jai L !>lulj .jjS” l^jU J>*- |*iLt (ji-^U-1 *i ^ J-il^ iSji^ 

j •^. J (_r>»*" 

J .^yUj ^^U-dLaU tjjSi,j\j^\ 

• J aA) jl_J^ Al JJ (j h . n^ I jl aS jl Ji ^>- .lA-k»-l_^ 

I • I M 



JhaJAi IjUUiljJ aS" Cm-I jUj jl jLC-t jl Jlliviii 

.U*.j (^Ij; 

tlflJuJ i_JUil .JJ J? jt 

’j^ OiJ"^ i ^5+' J jl—» »-Uiib ji Ij tiL-Li i^l^l aS 

^^jUap- ^.(JUJibOj-kAl «j_^^iiL-U*(j:l *iyJ ji^. 

tJLtf jA L «L»(_flAAi-I j 

u!rf J-**l ^ ^ ijs****^ 

.(ju*->l jUuI .x^jj «aaL^ 

,(jjju 4Ls»U!^^ -u-lj^iL I jjj 

^^*L4»»iiit<<«Jb^jjl L »U y »LJ^ C>ijjj\*.ij>iS 

r• »jjJ t^W*^ ^ Ji^^- WjjJ (.5^^ jl«UJ Ij 

JljLi J yS> ^yL•j aL^U ,JL« >Ai ^y jyS' J"* Ojlii* 

u-jl jUj J* .C—1 jJ\ajAi ajiJl^jj <iL jl 

J y^ '■^«;'<">' U Ar"J AiVL- ^I^L^A«U>> tl^ry ^ •Wi**?’ 



\\ 



^1 ;Jk» jlf jZm I AML it Ajkji TV'/O^L* Af^iua 

|.Uil oi jJ Ij ^l<J*5fL. -lu^j> >^1 ^ 


{j**‘ 




iljjL JL-;^Uj,j^J,l j:>.^Uii jl ^ 

A; (jLfc>iil jJ Ia »jll «->4 Jj (jL»^ »<()jLfc J tji*)) 

I Ij .tpvUw 1^ li^ll ,ijj$ ^ *jU~i O^ 


1^ iZiS ^ JUm j . AUf T > 


' '^J ‘-^ ^ oi'j' 


Jjvjl 

i^Xi'/I j ^UJjI ^ji^AiL ^U—1 ^ A^_J_^ X* ^\ji ^ j^J O^ 


9.Equateur celeste 


10. Ecliptique ll.Solislice d’^te (^li—tl; 4jXit) 



Yt 


fj J jZ .O^l ^. tty Ajl y»ll^ 

^b»l aL».* «jU;Ui<I ^JUj 

CjIj<o jjjo' J>1 -^^y. jy* y^ (jlfitL, ijeiM-iu 

A^jl yxi> ^ ^ 

jLjj,»^Vl{ ,4i^l J_^l) Y Y L ijiLdi* j ''^ tj y-^ »^Xi<'/ tC^Uj^j 

J ((ji-^^J^ ^ ^ ‘ ^^ <J«-*<I j) \ji \„^^jjjj 0>X« t JL.K jj 

aS" JL. mLJ jl4>. jjil (^ Jjl)^U^ Yr JiM£.l 

ji?Ui4 JL.^Ji^ j1.|^Ij 

L .:iU jl JJ JU W . .oUJ^ 

I jij JL*. jjj *0^ iX'ltXi 

.«JU**il ^Ul« j C*!^ 

^ tij JLw 0A« j\ Jj Jl—' T « • • 1^ j^OA.i IjLifc 

•J^ aL^U <vjUi(^(Jt* *''*^0#'Wc?^,/*" *_^U«< _yl* ^ 

jS Jiijt »J^ Y9 • 1^ JL- t>;^-~»w J ^ty* ♦jl'*'' 

•’^■*j^tii'^<y^bjj^.^bo'«,,r*?“‘'ij^f*5-**^0jjY* oU \ Ya< Ij 

jjj Y^ ♦ Ai JL- (ji** ^ »jilj | '»i«. » «aj «.l.I> U 

J_^ai oy^j'i^ Ij jl^Xiil C—J JL- A»j»lyl AkAjl Jj 

Y'^0 .C—I 

t/ji <•^'•5 jS” i^^Lo* ^Ai 

12. Gnomon 

13. Ob€Iis(]iie: 4_-^ _^-c- ^ jj j" J^" a> jl >.^-^1 jl ^j*^ 6j^ 

14. Solistice d’hiver {^^L—j 

15. L’^quinoxe dc printemps (jjlf. Jljtol) 

16. L’6quinoxe d’autome ((^>.lj J'j«-l) 17- Stonehenge 

.j»—c^lCanis Major(Sirius'/• 
19.Shu-jing 




0L4 4 j JLm- ^ -Xw ^ ( 3 ^“*^ tJSjS 

*0i^^l-UJ ijjj '^-^) l5 

(jf|.J-^(^. ^.J-^ *i ^>J J ‘-^J ^ 

,J-i 

.Aw aAwmj A I I JlJ AiL J uA«*^ ^ ^*.. « fl t Y ^ / i^Y" 4j V'^D / Y 0 ^AC* 

A. j_j*L?l(_f_^(jl^LL lA3^j_jylai5'L^'l;_^_.t>^ .j_y:-^_^^_Aii^l4d. 

Ij^yU?! ^ »U jL>JI jji Lj-^ 

ftl. Y^*^0 L liji-j JLw ^ ^ ^ l^I .jjjlj^^ ,j^L.j 

Aj AAL•^TJL..^^L y} ji <S jl Jju I tc~»-< I yS y. ^S 


20. Chichen-Itza 


21. el caracol 22. Yucatan 










n 


LI JLv L JLi"' ^ ^ 1 ^jt L>*^ ^ •t* Y AiLi^l 

JL*( ^ ^ Ai-^^ (jjl ■ .vijiT JL- Y • jh j4<_i^ti>-l jj_^*iL3^ ./^ j* cjcS 

^^LjLjjAi YYY JL«jiljjjl )iy, »i ■- « . ^^ ^ai>....«j»fc iiy^J 

•■>^ ‘■*^>>^ *-uI ,^lf(jLc^L4A! A? 

.cUmI J jaa* (*i hP 

:CJ J^^ l 3 ^^-P 

ojUimI |»i^ ji jl ^ <-fl» »?> jl (j^ i^IaLU — 

j»..Ji;jjjT ♦ »U ^A*^ 

•<!(** c#*^'jjj 2" ‘"‘"t/* 

AiLAi- Jj\ J-SLUJjJ TP* jl ^yai%^ 

^T jl aS" OjjfUl ^b>Ail>.^«(gjLU(j l «. ^ ^< —ul ^^C.»w«^Ai JLx 6Y 

L tU L ^ V*" 4 *jL- j^L^.i L 

,j ^ ,_^Ljj j 'j *^*3 

»3l;*UJ^ CujjLij j->i»LijU-Ioljj^ JL-.^!iL<lj*i^- 

,C—I j>) j> jj$^ >► JV*- Y'r L iSj»* JL- rf :C—I ojli« 

lil4J Jt-ii-^.jiij j*j^ oU JpLJjI ^ *(jWV->J^ 

IjAi^y »L*jjjjjj* (jW*IjJU* 

'j^ ^y^ijiSjy'^ L YA 

jUciil Aj \j 0_jl iiU ^L A? .»jjj Y^ ^I^L. jij *jjj^' 

T” • aS” <jl (,^*"4*" *^J*>S^J^J^ 

.sJjjT'Y tJy ttJ-i [J jlJ^L jl^ Jp *jjj 

.JukJUiI«-_^l »L*Aj j Jj 

(J J J)ij^y.j^ J 

f»• Ai ^ Y** (_) j,jx* tC w l Y^AY 

T*P0 lijJ J JLm aS" C*j**!j jJ^il L *A^1 <^L>^ Aj A.>^ ^ 1 >< * .1II ^ > 

.iij jj^ *c—-; jjj '^.jjjj 


23. M6ton d’Athenes 24. Mayas .|»*J'>- / J Af w . yt 




Yo 


»1 j>lJ J 1^ jjl ^ JL«/jlfr I 

y UjLi iJU« oUjiAi^jUl 

^l j> .l4^^l^ .iy JL-jU-l 

J Jlji jjNdJ^YJL- 

ij L ~«««< *J «1,4A*-/ I ji3 ^ O^ ^ I ~ ■* J iJLi 

^ C—<J jl 1 jl al.>4M 1 JL^ (jl (y* 

j 1 jI* »l^Ai»~)) ;^li^ !■< (j»uj i^ljbA^^J t'KV^I JL> I tlj 

.J>ii^ JUj 

iJUj 1 j> <5^ (jl^ji^ ^ ij~—J Ij » jb*u ^ yj I jJkS" 

.^-Xj<»U ( '^CiljW*) •i) 

jy^ lyx^ ^ iAmwI J L J#\.^^l ^^yy, ^ I 

1^*1 ^_5Ua.<?j4U Ai\^ a^j\ji y L 1*-^ J ^liilal* J 

Ifil^.OljUv-Ci* Jil .J^j^ 

-Ai-ul jjOjUilOl? J>•^ji\^Ja]a^^yi^J>Ju^yiJu^^J:)*^JC■Jit\^\iy.X^ 

olrf ! ■>;«■■ t < At >0 Lw .OkM I tiy *1 J 1^ y*\ oj J J Alijk Aj pi.^AiT 

jl jl^lil l 4i ;.. ^«i •■Xttty «U<Cl^ ^Lu«;_gjL^ C .,<...> * Ajj_J jA» 

<iiy^ -X^))_p jli 1 Cjjy^ ‘J^ .i.XJ I A T .,.J IJ L^ljdS^ j\ Ij 

^ Cx^ Av \j I J <Ju J ^ I Jw ^1 »jj^2m \ yyij ACJu^jjj CxiUk 

^ — Jj>-j .» jikj 4(^ »j ^Uaf- >^jA :«jL— .JkJjlj iaj J AliLxi 

jj --^ ^ Jii». IJ l^jlj^^lj ^1 yiJLy .tLa J J^^jji- AiL<»l 

j'^ — t-yy^ ^y* ».Aj^lj L_j^1 Jt*..- jy^ (ji^ ^ (•* jj^ ^ I 

.)ij*A. W'^j j' ji y^'*^ jjj ‘-^ Ji-^ ’^'((Iji. jjj» Aj Awly 


26- liord Chesterfield 27. Planetes 

*t Sonntag J ^^,_Jl5J;t a* Sunday .TA 


29. Dimanche 



J<V* 

.X^<S'^‘ C "I*I».«» JUw ^ 

-D* i \ y Ai 

A»-jJ NO <C tj jt 9" ' 

.0<> t C«wi^ ww»>~ji Y A; *ji(•> j»«»«J»j Ij j»^4j 

CmaL* A«jda4 j <J*liJI L« ^ 1 j ^t«j ^j^ijt jl^t i^,A mS AjIj 

I* i j i^js^ 

jSj ^ vILmm ' <J^Ji lTJ ‘•»*‘^ ’*'^* (Ji 

j^a^At 'V l «. I» .|^C«.M<l aJ y lutl Ij »C<M») ♦JU> jJj^^ 

I ju< ^ .y ^***~^ ■*< ji •Co**' I »Aii U-*tI i-oi? 1* I jj J *j 

^ J i 7 ..i ^ * jl Xu^ .Com! *Jjji Jt ^ ^ ^ j-» 

ji jlf At C— i^_i J-* b ^ ^Ji (J^ 

^'"'li yj^ ^ A>“'^ -P t Aiilli Jlilliil jSjji\ A; ^J^_f•\MJi 

v..M^ »L..M.ii« 4^ l> J O j>-[^ 't*J^ 

j CmmI {ji y^ i^.Co->l «j jf »Xm ^jttt j 

J^Li|,A iJW ^;^_P_Jl .|*oo*~* U*ii Lj iv,j-2^^ y^ 'ti ^ 

-* •<^>j (** J 

jl Aj ^ CojoC OliLlifl Af 

C-i.i>»^^iJ»l jL** l_o-(UJ At C*u*l J^y jMjJjliiZtj^ 





rv 


<JUJ ^ <SJ^ ^ J -CjIj *»tMy Ij V^Lm»> 

y Oj y^ 1*^ jtS” 44ljl I_^ttjl)wMiln »lj 4? jl i._<M^>* 4 C'LmiI 

At JttSytt J^ ^ bltC^Lj Ij ^LLjIaAIjIj urtpt aS j ^ l,AjU I 

tiHLy jl 0^ ^ <>* 

4ii. ^IaJU. i^U*-jjIj ^yt^JJf■\^ jl 

}\ ^Jh\$ .iy tij *Li*l o^Jj ^ b (*^ ‘-Ob-^ ‘^- jb oyr 

j a: juJijj^ jLi- ^^U.jU aS jluS"^ jL j, 

bj4J ^ 

j«Llu<,J^I 4^jjjL}A Af ijkjt Lfc354^***i>^L.4»j_jfrUj*j^jjtf-lLji* 

*J JluttS (^_^^;jkl»jk) yiSjt^ ‘*>^^ J-* (jb^-> ((C»-<l 3*^ 

.C«i««M> 

.iy *JjS" tJLl^ Ij *jl*« OU*«^ 

A& X^ b Cj\y^\ tij j^JkT J<ii»3^ jy^ ^ <^bj 

c~>itA Jt 3I jj-j .OiUi-l^’ ^ b ^^1***^ y ,^UA«6»li 

ja\ jjil ,_^1 Jt .i:u«l-^j r^r^^LiA^ ob* ojj i^U'‘' i ‘“* 

Oi' U"jy^^ <--iSU .ol^l Ai AU^j;;;--* b (Jy*J^ tAljtf-l A$ AjS'^^C.jU 

*^y. ‘-^-^ .aIa^*^- c--^ a**^ j ^bf^ 

Ul *Aj y- ^J»J,^At (1)1 jAi5J& I 6 aL< jAjffl y I A^ ^^y,j\M^ (Ijl^ 

.C-^Ia Aji- Lj \j jLw .^j<i.^ jA 

Aj 4 «iL AJU’ Aj^ijliMA^3^ ^ (_JaIa£-I fyAU (Jjl aIac-I 3 I 

A^ I j (^aIapI l^I .AJa^ Aj^ iXl-w I * ! ■*■ ** iS 

(^^L>4jlJLiUAJU-^_y>>>a<.A<j » ^>4ij^A5'(^Aljtf-hjbA jfoii^A;ju4Ujyt((J.»l5'» 
i^jnS 1 J aIapU 1^1 .Cwl Tj t 4\ f" AAC- ^ki4 AAP A^^ Ij 


32. Hippasus 33. quarte 


34. quinte 


35. octave 




YA 


• ^ .f .> jljtc.| \ij\^ C— I ^Ji^^\J£. \ Jii ^ 

^ -Xjj^ yu I j ■>! Jtf-1)) j ... ^ f 

J-<»U-(jjL .-^ ^ ♦ jjp .^ • .f .r ,> .jljitl Ji. ..u:,..j> ij:>J£- JLC-La;liL 
jLw iXm ^j» *.a^Ij I j ^)) C's*-'I 

L|.0 xS" -Xij^ oLt5' jlj-o'j.J_y{ lA_^^A«Jk<C>L_^ ^bt 

t#iJ■>^- L$UJy-J O'-' ?i J •■o'j'S ‘c54^J 





jlotl U_)_y LI OL-<»^-ii- L A; I 4 JJUJ A*> jJ 

^_5i.>-5l*»- 4jljx-l AaA »(*ijjLj i.jL->- Ai I j bkjjL j ObUzf-i A*> ^1 l-~ - _' 


36. tetraktys 




L jufcM NT*Y tT' jj^ L^JjI 

•Jjjjj t^yl .|^Lj_^^bL«L l^r xxe- 

^1 .>Jl«w J j I J^Lm ^Itjbww ^ <i^Jbu*^ ^Lm 

(^ * «»>»* Oi-* >* W" *-^ '^Jy^ *i b 6^ 

,jl. u <. » , .<Liujj^cii* ,^U^»<((U;^a:1^:ua(^U^» jjbl;Y.>jkp 

jIjuj jj^0 ^vX^jCaa* lA^lnl cJm 

jlt cJuk i^:>j <jj>-jl o^ ^ Cm-I ^l jjl J^i »*_^VLj (CmiI »ju2r4;;^Uiwi *jLm 

o^-» j-> h ol{j 


ojlj«^i^L!.wjj4-i.jjJbi>Y' 

\ZSe- Ai _j ji jl CH ^ ^ 

t^W"^C—_^»u J^l>- ^r^S" iSmm\ j^\^ja»fMj y o ^ - 

’"'bjU ^r .jUi 


j^aXJLk Jkl^B ‘cA^J t9'f'9 iJt- li ^ ^ <,l -y .i»J> 

ImW I 40'W<1 •>X*1 

■k*«> V JiAP .Xii^LilU J jj I jl jji 

fXS^^Je’\x ji^j*oLJi^ lA,^3 cAht 6^3y 6^ ^ ^ xnc> j T j.U' 


0J L 4$" ii^j ^ji,-9 ■ ‘j^ ‘W yf' : JI*m 

.*L^j ^^LM ,3jj tytji j_)j^ ^liu 


37. Hittites 38. C6ne 

■f~-^J^^iS^.^*^.jO^JJ>J^*‘. (jWljd* oW* C— 

j Omi.I ^l.»jt jS I ji_j tjjli n> \j iM’ jjlj |«4* ^5' jM c«u>l Cmi!C». ,T • 

.f_.\AU.Nr.^l<«c.^l 999 


41.shi-chifuku-jin 





jii ajU-a—J jf-i ^wu-Y'xr ^Jii 

A^l_W ^Jj C^jL** V->^ j ‘c»"' 

> • ♦ ♦ A? jj Ij j_^.jjU ^,ja 04> <^.-^ 

_ji A^ 0>*«i I *A*1 ■(*^<^ Il^ w iI tJLw A1 m >y jl JLrv 

ij^** L «JLwli*J Xa/» Ja» tiij iij«»«iI ai^ 1^1 Aj Ij^IjoI j '*'j ** 

(j^'5^‘*jij'«,^j‘(i*^—^-ia»‘ilij—t>^y‘<y'jy ‘<y^^ 

ff «Aa*< AfrjAJ^»iL4J»_jk»(jili—jl.— 

■ Jj I ^ 

»J^J_J |Ji; Afrlji ,^3 ^ j*^l 

AiiU-ii <jUv ^ 4jL»J I ^y yjUUi* j j 4jl JkP IL A^ 

Li L^A^ j? _;l ji3 jt |>JiL»^* »jl»II(3y 

ji aS^ ^L«w I jLi I fji^_j .JLi JU*<ij ^^lai A< Lfc^L mIM (^1 A{ j^^^khiLi iUAi-U 

»jii^L aij 

«JLw AL^Lm ^AL.jLi«r AiC-l jj jJ Ai aS" ^Sjy ^1 jAI ^_JLy ^ .X^iS Jijlj 1 J 
u^>> aS" tj (^J-XP CA^yoif I** ) j*-!^tyjMj ^ tU «C-*il 

jy .c-i»-l j_yL.^’l y (_^.iLjv« «^1 jaI jt »jLi Aii-liii 

{7r)^ ij>f- Lj L^ji“ ^L:ipLi;^l ji lyl *jxpU Ja*»v»t_iL<ij a? jJ|«j^ 

liL j^j;;^L««< j 4|»rf Jui yOA y *S (.1^! |JL~«<»JL^ .«JU*"I y ly 

|«MM y tiaiUbwl a^y + ^ ~(^ C».>««>i ^(.iliXMil I |*AL* CJm« 


•^■^(yj^y L; ^ jIac-I^ J-SLuALi-A y liL 3(4? .T Y 

jSXt^jA, .k^ ^ <jjy3l A»yl i-jL-»- 4 i l< Y6yly J«(»l>.C— y*3^ 

<M\i\SX;^y^y«yf9■K>^•ZJJy^fA>\J^^y^\J^*^ j? ^.LJjH^lj C-laji jl y\ jjU{L».JJ ^ 

Y”- •<— « > ■ Ln^j jl* OjliuJI »y\i Ji»L< .JUxy tJ^ jl» iJlwiJ A lAL'fc 

43. Fu-xi 44. yang 45. yin 





iX Aj ^j!iiS-'%^\^ «j|j* ^ Ai l^lt 

•jll«< 4? Jl-" jl \JjjJ (“v*->* 

4j ti^ U ..* jl iXS jlfiJI«Jl.a> jl ojll-p ^ ji 
^w*- iJjJ^ j^.-> oy-j* Ij- jL’l 

(jUI oJjJ *i ^IfJI y- M'\ j\ j ^l^lk 4> I j ,^4^ *jli» jy ^ JjUjlii 

.XS ^j» Cw ljUk 


46 . Kheops 

.jjucu oUJl' 4^L» , jJ y- !T0f_T \A0 |,«SU» Origene .tV 

^jU aJLiiiit ji ol*iL jl (Tr-.rof) Saim-Augustin .U 




TV 


^'<CJ^ Wjjb)) 

l*iKj».«iL .^LJL/.Cw-1 Y'- / (5/r l{ j\ *tj ^ ^ 

ciL AuLAi LJ Ic t Jb J IaLmtwJIS' I -; ■ • 

I aT Aw U»t (^Iwl ^Jk{ L <»jL« - 




iLjI ijLi 4 ^ .jlmL 




iC—I (3 j-^ jjuti ^jA\^ Aj .i jS O jya wlltT 

.cUuil wjP jj ^J»ju A^ ■^^y. o^Jj 

t 

L «Ju^ *jUwI ij) jl (^jlww ji yic- A? 


(N+V^ )/r=^/^^A 




ji ,cwi Ai^iifu -aj ‘t^'j^j'-***** jjjkj 

iCw! *jut |4 aw 9J Cw~J^J A{ A^ X«U-i IJC?J^*** 

ijs" Aj Cwxii (^y* as^ Awi> ijip*A c . ^ .~<jy c«4. M i i i aj Cw«. j i^y* 

^ Aj .,JLI/«pIi Aiiilj^ j^JL» Jjijl«»jl aS" lJUi-Lw 

cUu<^ Aj #jb J,Jal...,< ^ j<» tlL 4|*^lji- »^J. » l a .> “ ‘« 

y by^ k^yy. 

j\ (^jlw-i tC^ w j$ ^Lilii «L*,jl.4jAj yiSijiy . Jj|*J ^ 

jLw y j\wi»» *tjy.j ^^Ojf y^.9 A«*p«U* j\ y^ 

iy>i ^ A? Ij A». ^T t^JiJ^X* c-w (iU^ Aj tULj ji y • 

JlJL Ij ^ C-<*U Li a? Cw/I i.jLyu J<»li 

.JL>^ >JL»m »»4 Aj Ij j^Lm 4 iI 1 ^ 4 * L> l^b ^^fwLaJ iti ^ 


(j.Arche d’Alliance de Moi$eA«Jly^jArk of the Covenant. 

.f -(v^La< .jjUJIljjli iJj) .jIj 


50. Vitnive 51. Leonard de Vinci 52. Raphael 53.N. Poussin 
54. Le Corbusier 55. Modulor 



rr 


s^L-il jjl ^^^1 JluL 

ji^\j\j»{,^yi^y*s)^j^\jiAii.JiJj:i^^j\ij^^\ia:i\ ,jjiy*jLi tXkhJ 

^Ij At j^Le-jl oU \Z-iS Ci(.^ .o) |»^ 

.w^l 4 JUw Jii jtSAi j ^ 

UajLJI Ai ^ykl? aS , jjiUljlS'AkiUw jiiU. ^ *>^ oj^ («* 

04•*^</• o4i W-s jl h ^^«er'j4W» j-J 'W^'^ *i ^Ji 

t^JS\ j\^\i \j^J^,Ji\j\iij^A£ A,_^ •^^5i» 

l^T jl ^1.1^ ji^ A( jIjipI ^ aLi m iIj U Ij^h .vImwI ti^ j <«)l» 

Aiy jH (jl«?»i«*^>^_^ cJl^jl \j l|jl ljk» .« J ««««I 4^1^ ^>A*{ 

•*^jai‘*4^. ^ O^ ‘04^ 04 *i 3 04j'Wj 

((...JImmIi U i^UjLaI j 

jl toW*6^ jl ^ »x!t ji JuU 4 jL j^xe^ 

Oij'W^ *0 ^ .c*»-l tJUi (J^*!J iJj$ At^'yy 1|^JLU4{ j!^A$ 

^ V' ^ ^xx^ 

Aijl^l|^U lOil* jj At aS) j»j\ L ,^LJI(^jImJU ;_glf d L t » jl 
•JLw jjiti7 jl aJLli iTi7 

.xS ^ *jUu-1 oU-S' y.yAX jj/ J-IS” ^1^ 

j^l ^jit Aj »»iU aJUaj ^Jm^a2J j-fiis- ^jit j\ cUfrl ji jl ,j«j 
j'^ Oi^j ji.X^j\x» CiA *jL- CfAM 

jiJ^U>£> JMt jl JU jJ *J*j J »J_jl _^ljk4^ ( jaJ) •UiJLJjIj 

"0 1 ^ cf* ty ^ ^ 1^ ^j*-^ t> I 

t-ftS J L t*l ^jLmaU ^^Ulu iXtttji Oi^ ^^0 Jjj^j”' 

^.^.1,7 j»j(jl^l jl J|*{ (jV^I jl A$ JiA jL 4* ^^Ul iZt^^j\ ^^tXk\jUt «jji«JLwp 


S6.Timaios 57. Cic^ron 58. Le Song de Scipion 





59. Goethe 60. Faust 




.i ^ oLl^ j4 4) J t^lki •Ij jl 

ijS J I^^JUCU ^ljj?Ui J^-i- «j__^j^jL^I)) A-Ijjrf ji 

‘tTJ-^'ji J-*' -> .,^jl O^.jj'Oljij; 

.c^ j*Jo ^Iim 

ji I jAi jX^^\j^*Siy, jxS^\ 

*j ^’Ijbjl ,C-i (•^•(j) ^ 

.j ^ j_r-—b j^ 0>“^. ^ I ■*< Ij t>' 

tJji tJUiM ljk^ <,j.X»i AM^y jl a£ (_jl»jl; ^^Uj^J 

4;^jJ ^<y* 0*1; b 

•Jij? 4^ ^^j ijL*,-! j jjA4 0^9^ b Om^ 

.«4.«JLLk J^I»Cj«».L(» ^jjLil .JJJU Ji*i4*Ll^_5l4I-«;►J;0^'•*^^bJ 

TT ((t-gl b) OOC- 4«A jl ily 

.0_;-S^ 4«)1]l^ b ^ (ji^ J^yj 4j—l^r* b (i^j) 

.jIj AAm y b y ^S ^y\jX$>tM\ 

C.j$^ji 4*jJL;^^I «j^ 4i,u*:fc^ ^L-b-i jii. I jl j* 

.^l—ij^^(.j».J)T^•^^^ • i^l^Jb-jj-i aS” 


61. Eudoxe 

.^U Ji >y jii»A (.^.J TVO.dVO) J* JtyJJ ^>^1 jA Hcraclide du pent T 

bljA>. .oL'o'^l Jo~.» (_jje» 

•(*— •A>-(y* b jer J ^yrjjj Oi' j* •■*-»'■* 

63. Apollonios 64. Diofantos 65. Aristarxos 



n 


f ‘f >>»■ 

Ji »^1. j' (^W*“^UmiIu jy^ *i 'j >^J>- *! J •»>■ J>» ^^ 

tl.^J^Ji^ tiv jj j\— ^ l*j OfM** cr-U'Uj 

J^ oU jl^ jUjouaJ) 

3 I ^ ol» 3 l (J!—' ^ 

.il-ij? *jlxl ^MJJP‘ 



.(c^ijl4^jjV/0LjS/»,^A*^) 

^ .c—ij^y. Jj r->*“ o ajjx^i AiUy US' 


J ULI JjL. rr J. (^ Norr-Nfvr) 

^ *f ■> ** N<5*? ji .Jjl> 

ji-*? :u;L.j<_jU..*i I J^y L-. f^/ 

.^_ Jiy Ij^l -■SjS' 0^*’> CM^ 


67. Eratosthene 




rv 


*^- iij >> >•«jfl' f ^ ‘ J'- cJ Vji 

j-* jy *i^ Ojj 0^ ^ *^J i«—o^’U 

Ajjlj ^^l ..>jj^ *jlju'l tiji KiyM JLm A* ^ ^ 

pi^4ejxS’4j«,U^lj »jf J*9*«- (jl y ly ^ ^>> ^ 

C/J <jl>* j* >*A^ f.. ♦. JjU Yfl‘ • • * 

oL. yi'jj ^ V“l^ 

Cftj-^'^jji i^. “**{ Oj^ 

_J jjS' 4^ C^U N 'A* jl j4* jl .C—I »iy, 

yJ-*y 

^U ^1 ‘ J ^ * ui'j jl»» ^ y ly 'j «:>^^'>y^ O'**^'' b 

^♦/YV,^j^y.l J^Jij>.*jla;lojS'lAs>^y-j^U^yly b•l-L■^y-3AL>U 
iiiaT^ ^y .,>' (** .Cwi»i i? ijLjl^j4*«> .o—! 

u^y *1 X9 • Ai tyb 

.^Izi.* Jb*.jl^ «^^ ( ^ji.iji ^) cr* j e*^ 
4 ^Ia*^ ji yl L*.c—l4i>k:^l 0>»‘c)bb»ljA»-j^l-u>le^ 

>* J ^ <y*>?“ 'r'^ j* c^LJp 4^ 

^C—IjJltf.jS'y»«(>!-34f .|,-l«>l^t 

(_^U4JZiL .Jj{ y^ ‘^j*^ ub3 ^ iAZi-Jj? jj Obb" 

.wij^y j\^4j UoU-Jjk<^ j^«j|j;l^^lj{4S'i^i^ji^L;t jl^^, stadium,^A 

|.jijU.-l *iij.,A;jjj ^^*i'jii tyy?Jjy'ijJ«,sU^l—bu' oW*jj 

.(»„,*■ OIjiAaJItjjilj 


69. Hipparchus 70. Precession of the equinoxes 
71. Ptolemy Claudius 



^ ^ <b Jk^^oM I Aj j»- jl 4,»«< » jJ A) .Jk>l ajLh^I 

.jJ^ j <5jjl Ai (Ti>A>j,> ^yU.l5Ls»l ijtjj 

• JLm llwl A; jAi^Mwl I^JkM L jJ aJu«^I J A^ji l^jMA 

|>. j A* Ai Ju^jt iJ ^ Irlj'^ i^jC^ ^1 Io aS* OLa^^Iaa 

i<jl j£-l jl ^ (-?3^ ■**< ^ J 

.XJi,^ j]jlX j^) ^Jli.«il^ ji (_jl*AJLfti 

l_ijl>M J Aj jJU^^ I »J I^^IaAaJL JkitAjL AA*u^^J ^ 

I J jA^ iJP Ji Jjl>l jJ *i <U^ Ji^ 

tOU-x^li J jA j t ^ jjj ^ i jlj :^ ^ 

kiL^_^ljlj^l AJkil^ Aj \jkiJf -iil Jpl A«*>UjIj jl^p«l 

aS* tjWl .Jj>-A< jAi (iVi’ituft «i_^ilap4^J4» 

j*]ai; (iL L iaSsI^ (_jl jf (jl _)l tJlU j fclw 

*-*A*Jb (((|^^^lj_yj)) .Aij^ j^Ajlili*.! «((J^L^»^_JL*4 A; L,_j.ii^ 

.^'Ijj? (_jiUi'l ^j|'^ jl Ij (ji (*c*l^ 1^1 ^ Ij 



(J**' A»J Ik^ j)S |»l-> A; ^j UmS dL 

Aj iUmL A ^ . ui 1^ A^ I ^1 •■**" j_jijl^^L-__)ll jl Li ^^ (Jdijl 

ol(3^ ^^l *‘Or*j ^ •3C->;L j] :J«i «jJLiS^ ^ 

‘•^ O J* iJ* (J (** J L/“'^>^ j >*“ I** Cobw! 

A. > ^ ^ ^ • ^>1 j V jjj .(^.u LI ''^aU IS' >aji^ 

«XiLjj_^ ^'Ir C-»»J ^y»—» C-;L'Jujlj Ij 


72. Renaissance 73. cordoba 74. Siville 75. Valeur de position 
76. Valeur absolue 77. Nicolas Copernic 78. Galileo Galilei 




^wUmJuIaA jm 

i ^LkJL^j ^jL .JLm A» tjj j»- jA«^ 

(j^li jJ ji^ 4$^ jl L^ji^it.* 

^ ; >> t Owort \^ yAf* J^Jv A{ •^ 1 

Jx»] .C~*<l (jl jjJlS^>> j\ 

(3^ll^jl**l 4ik* •jL OljLj** *J^>* J »JU«*I J«r* ^'«(^jla*w o 

b ^ o<c- o-»< I jji 




4? jL .c 


4<j4a<i j.iii.,ji*?a3j .c—t j;jjJ4)^3l4S’ 

^ ytCojw jIm ji ^ 4/* (jWs y ^ jjli» 

>^jj>j i.««*^4* CajmJ b c%»»< I ^_gJL«l>« ■i^‘'«‘i^ ^ c) bt . J lisi) \zS 

^^J(l) jibl A.m« yfc>li. l i<«_^^llgS' (^1_;! .(jblj J i rtji ^iju 

.C—l o' 

jUwlo^tib-bb lSW^ Oi' Cjtxf?y jk* *^. jr‘J^^ 0>^ (S^ji 

i^biiM 4^ <.^b ^l4{jbte j^li j' byy^ ^ b 

LU»~J b i |*i* ~ * " ** ^J^ij* ■>j'j u'o< ^ <jiJ J!i* b (•-**^- *ib 

c«»i»< 4j v^Lwii ^^w4^b>>>« _^. u «4>« i jS* Cidb jl ,ij\i 

^S\J^J\*A^ ^yS*^.C m\ Ja\^^ ^j' J* 

t^^b 4^ «s!<«««»l*JuiL«itf ii^«j? b (yn'“ b byyt^ 

4 ^ fyS'j Jj^ ^ 0^ 1^ *L* 45' s^UmI *,**•* ti-oyo J^^Amu 

^ 4jjb^ 4{ ^y jJ b^I jl 

4i,» Iffc Ij J^j ^b«4L^li^jJL*M fcl««n«> 4{ j «J^«^««t< 4j ^«>. » Jj 


79. Johannes Kepler SO.ticho Brahe 81. Law of areas 
82.Harmonic law 83.Circular uniform motin 

84.Universal attraction law 85. gravitation 




t.* 

L*«jl .|»^^ jj ^ *< ^ ^ 

‘ ^iy^y} ^y'*^^ ,jlA»y>^w ^ »JukLi<» I j l^^L<j_^l 

jy^J^Cr^ ♦iXulj^y*^ jliwl ^S”jl .j ^ AiJllx* I j^\ ji NArT jJ ^u 

C^\^ ^1 jl j^I-J) 

iji jUl l ,«. j m. jl x^ .X I *JLi» <_ijLflj ji A*A J^Ju» 

(** ^ •^^y(y* ^ .^*1 «.A«^ ^J,. ^ ..<> T jl ^^Uc-4$* Xi)j{ JUIau j,a£- 

•-^(J-^-*>» JLm al^aS" jU!x*^ 

C>-^^ ji*iy, 

^•■*i*^U'^^^ j^y.'^. tC« * « . J » jiC»»tS\y^jiiS aS" 

^IIJ^XmA^UiU j O ^ x t ’ f'f > j^a\»A jUllX j ^ M i M J>\m «Jjl A9%^ 

.iy »J^j OLM *> l^jL^ J ^jfSJ b uW 

fjffyO^ ^ *{ I_^U* jJ 4^ 0 >»Lw <JiJjLU 

.JJj? 3 y»%* 4;,^Um ^lii^’l U tJy oljl:h I 4 J jJ j Ia Jom ji (jLlw^l 

*^.^?**'^ Olj^ 4^^ SJUU^Ij W ^ jl4v kiL jjAjLIIm 

J^yy (l^lf jyi =) IfJj 'J 

J 

.JU 

^ iS^y. 'j o'jl iSjj o^Jj^ *U Ji^3l ijj!x4 

Ijjl ^Af'^ ^A ^ C»»Liity»4S'^‘UljUfcyMj)jl<lji^ 3 a* 

^S\^\\^C>Jy^*> 'AV\ jj^jL* .JjS'4j»jtf.«^y.jjy*^^;,4j^|»4< 

^ljIOjy4»4{ OL^y^y^Up ‘U^>>*'A»i' yiiU 

'-'uI*^.C~mI ij-i- ijlj^LU 

IfllI; JjS' l^y^Up^l 4, ;.V L.^ ,yj| 03 j4^ Jj{ jtU. 

i^UaJUjI ^^J^ jl ^LL^Iy. 4? J^li^ *-> 


86.Diiniti Ivanovitch Mendeleiev 


87. karlsruhe 



>> ajU- N jJj' >> a;U- f" :a;U^^ ^^U- Jja>- 
jim>L j^\i£’ 0 ^ 3 ^ lJ^W ^ 0 !^y 

j.^Up iS^y L^j.<i»«« *1 j 1^I ^l.».j,»>i j j iXltiAnlJ «_Aw^ jj^ 

jbil^ \ykitj\ji At jjiSj^ *NAV(i^^U^ Y • jjj 

C>j! TV jt j^,wi jb aIIjI j»^ ^ 

^ Ij(_j1«oLi» jl ^IaaiLu jl (j|jul{ Y_j Y* oU>Lw ^jai ^AYO 

PMj,^>«jl .((Cm«I •JjS '^ iS t*.u«U' 

JLm ^JbuaLal tJJ I jj^ ^ JiS' (ji^ L .J j? ^ j a a* * 

1 .Ji«iU *jji Jbl^ ^y^^ 

.AiJk^U ja Jl* l^«* I I j i Xi3\t<i.j yyt ^ At ^ jA' tC' 

'■5^ uAJou kS^ja f^jy. >Jj3yi o'- '-A^ ui' 
^J^\jg^\t IA{^_f bjli J 0 a ip I ijljUit-Ja ^ AA6 ji 

I^Ua_i^- ^1 ^J**» jl aS •J «.Jl«ilS' Ij ^Ui«« 

ji^ I jA jj ^ r^-> tjW*'' “*< J* ^ A^r jj 

jjL*! iJL2il> 41.2rb^l»k3iJ-U.« J^JL» j^y»j ^^^At*^ JLl u li I j"(jj?j' 

_j Ji JjS" OUl^ li^' ^^3^^ (** *”*yj*'- .A1*-«J b_jJ \ A^6 

*' ' j j!ij i^l^li At L v^Ua^ *0^3' (^'3^ J'" 

**. *i iyji^ ^ 

.Jj^Ut )^. U j4U^ Jj-i^ 


88. Charles Wurtz 89. paul Emile dit Francois Lecoq de Boisbaudran 
90. Gallium 91.Nibon 92.Kleve 93. scandium 94. Winkler 
95. germanium 96. silicium 97. William Ramsay 98. John Rayleigh 
99. argon 100. helium 101. neon 102. krypton 103. xenon 





.ju«jkJilj>yJ^UjW>^il4J^ ;jJ|*jJI> 


Je4^^U^>0^ (JiL*ijj^lo_j-»3l ^l4ii*jl y^S\j4:fi\ ^yttC^tt jJ»l o^j!^ 

AkL» oL» (jl-O [»i>i»l^ jlbsjl y* J 

*■* ^ I J j^ >£- Am Ja^ y» >A_ynS 

((.^•Xm ^iix*l|jl jl Ij ♦O^'JLi C — o* ; jl 

Aam yA CrMiU J«t •♦cSUrX Xi j\^ 

^l*i%4 Jl^ .Xli At l^l j{ 

(jij 'j j* b ^ oULi^l xlijdl - i t i .i ii \j o^ji j^>U; ^^l •lu* L'l^ Uj 




XL-JktiL jl 1^14^ J ^ <11.^L«' ^ijjiyijiZMtJj\ Iyi^j^uAji »\^ ^ ^ 

^ ^1 Ji ^ *«Xmi \ _^U L 

Oi' o^ JJ^ ^ '+‘J>^I j' iJj^J 

•! (^«u1a ^I.x^ j«i t.XMj JLmjj ..LmIj A«<^a c«i»i.i«^l{ U xL 


(j jS tjlAil Ij ' ^ i^jy> iS ^ ^t' jeiUjJ .»J«M(I ^jLi~<* oiJjU4 

4j j^is- ili^j\ J ^ )jli«««i ; J » J^_^la» xS" ijLu yji L$JJ 

.X»>ljkiLijl{ j^4$'c«wlj^j^4« 4 yA ,JiSS^ LJaU^JUt j<4kL& 

ilon; J Ai^M j\i ^ iji ^JiJ:>^ -Oi' -^(y 

JaiAt .C--.I xXe- 4 UiJi Jkii.o' JJ^*i ^ 

V''y *i A,.! ; .** aS” ,y.jl Jjk* aS" JuI ^y 

J ^ j-^Up ^^_j7dL-« A? ojjj.1^ ^yjl j! y(H^ 

A^ 3 I J^y o'o^ OIa j A * !) T J.XP iJj{ yi^Up fjiy ijS'^ A? ^y>ljjl 

j>0o' xil{ Al.ibjy.jXlj;y ^ ♦ Jaii Ijjl j 

.iy aJLU i_A.».. *r j J .a^ 9' J iJ) aJLm AS-LJ^ W' 3 ' J-A*^ 


104. Ernest Rutherford 


105. A. van den Brock 106. Henry Moseley 





li 


iai»-*|wl -iy. ».A*1>uA-1^ 
(_f ( ^ Ij )^ j; --» j il- " 'iV I cLL ^ ^ L j*jl 

i*;l xaj, jLij j»j 

(..r^l ^ (tjl ^*** (^"1 ^ 

:-uS'^(^\;ljl4;j jS^ IJ5' ^1 a«; .,^'1 ,>»l>- (|»ji j A *-*' ^ ^ 

lil »o^ o^Jy I**' 4jL^U*iL .jj J Ijjfc 3 I jSi\ Ai>\S 

• CJ^l_ji- jj J^^\ 

' '^jy. o*^ o'>r o^'^.y^ ^Y'JL» 

^Iju Ujk*») fjy_ X -.....* ^_JUJlA• ^ :jjS” (t;^ 1^1 

.C^l ^jytA '5U15’ ^Li ' ^JJy \ J (Ai»ji-L |«* ijy^. 

jjjljl ixS Ij ^\j^ j\x<^y ^ ^^*^1 

ji.xS ^yt yjliyAX^^, y* >Jjy^»‘UJ 

.xS yJ y^.jljjL |*jl dL ^LiJ Ijijy)^ iyjy^ 

y (iL jljl Oj ^j y~ 

^^Tjl ^^''jy »y>»«iAi 

" '^iiw^l ijJ U- vfAj 1 ^j^.4.<» iJp y L ^ vA .C-4*l y jIJjL A«-fc jl ^ !«UiU |*jl 

^jy. ‘-bH" ^ojI ^^jy^j^o^j'^'^. 

j\ jl .c~-tAli—A JJJ * ^j\x ji ^ 

i,jy.»jliiwl' j ' 

. 1 ^^ <.ix,>l,> ji juLmj ', L I ^j l .iii* ^ '“^ ,bL> y^ ‘o^ 

cS yoVU.jji.y ij^j*jy.*'^y0‘-'^- 


107. Niels Bohr 

^^ ij* binding energy . \ * A 

} •■■^^ -C—I y^ 

109. monochromatic photon 110. excited state 111. Max Planck 
112. Albert Einstein 



Co 



A . (C—»l <5-.* «(^) OjJ1^ (jitP-^ ‘JJi 

ci^UUL(/* 

wigi» Ja^Htj bji ^<u>ei»-i«^H« j<».iL ak «0*ifU oW* 

•C—l li{ oijj^ kil*Jjje* 

^ O'ifU- :Jjjl»M —IjJj— 
y iu«A3l^lA)u»UX^^^IC^ y. tj\X\ 
jS'i^\*{j\jcS y tj\M\ ^y^ .c^\yiT iJ 

J jOC-tiL ^A» 

4? 4Z...»1 jt^l i^y^y* oLmLujI J^l..> ; ^ jS Aswii ji jl L^l 

iijj\i .xi jfgX jSjj ' J t#* ^ ‘O^ ' 

•■^ cr** * c/''>-lyj^ I 4i3 j*W^>*" O'*^' u-ij^ 

-u» Ij j-i j^l •■>j^ > Wtj-*' b 
aS" CmmI ^j*<“ *jl^l aS^ C.^1 (Xm 

•■^ly* b 6 j 


113. Spin 




C“l 


viLjli ijlw jjl "^cf^<-^l^iJ_j <N ^ Y(i 

ci^l» j*^ ^ jj>*1 ‘«-i^)> Xl y t/* 

.^y^y «J^lj ((j^_^L 
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16 
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17 
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Ar 

2 

2 6 
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2 6 
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:o 

Cii 

1 

2 6 
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L" jjjjX* j! yj\ jlt^jjiSJl yjj 


j1j£- 1 ^ X Ij i^L^l jl yyo J^\ 

• (*i^' jS^. ■^'^yy OjUx oVU- Ji ^^1 y^\j^ 

L)jjy^ .JJsS yy Ij LfcAj*5^ Aj liL jl j L 0ijX Aj l|JjI 


114. Wolfgang pauli 

JX .|jL<» 1 JAC. :jl XJjL^ aS" X jX^y ^ ,....i v Ai_J jlf* Aj JJ/I_^l jlj»c.| ■> \d 

•|*— ■(>»*“' yj:S\j^ Jj£. .ijjil: y^\J 




£V 


A^ j ji .C—I Jj! ja S'^ j^\ 

j m a^ C- ^Jt^JuM .Z= N ♦ ^_y^l ^ C«>|<I ClJ^ |*J'*'^*^ j -AI C ' fj* j>^ 

VS^ J J«^ • crij^^ ^ > Os^ ^ OJJ^'^ ‘1^-^ 

L ^IjL* jljbu SJL*I»,ik.^.> jt >C«L^ ^ ^^lfc4jV L 

twU^ l 5 V*'^ ..XAj^.^ c«»»->'*i I j ^^ L «.> “' ^ 

«_4Jx.« l^-UjAiJ? It .^Ji (ji-^ ■ A'J . ..A ^j‘Jl J -i/jlj 

Ijw I J 


TOwtl 6^1^ ) J 1.^ ^1 AJ^ 


jl ’^y ^♦■■■^ ^ ^ jl L 4 ‘L?"^ aJi*’ j* 

JU.ll ^,ay>-^ j^j\i L ^y. ■'^jyyj 

,Jl« L Ij ^1 ^ *jtJcilA^J* Ji« ^ : ,...fc^ J* .X^^ 

^ LI_^(jl -^;1 j ^ Xi^ *I.J ..HiMW .JLI L t j ^ j! l^(ji A...A ^ pj> \^ y« 

.XJ^ >,Ji^yu XlC kltjUu |«jl ^Ul^Lw Jjt.^1 c«aL« 


jyAi I jij iXiy 3 <il>l L .JkUuU «JLil Ua.N ji O...I I <^...ft 
^ J-*?U* 'S ’^J* \S3ji‘y^ y. W^' ^ 

Xii jjI ^jm\m\j> ^ iAJ»L ^U »jlaJ kiL Aj—l j~*^ > A7 ....fc Xi^^j4 


(y^3^J*tjiyy Ij "'^cilSLi 

^ . Wimfc ^^Lu If ^ ^3^ U«C,.>A 4^ i^ Ooli L>l3^ ^ 


^^y3y3^^3yy -^l-^' yy'^j^ ^y. i^3j^ 

kZj N jlj^ ^1 4j OjUx4 (^1^, ^j!'**"’ 33^3 .Aljl.>j^ jLU 

^*^**^1 y.'^3^ <-S3 21_fN JlAl^j.J^«AJb^_Jl J* .ju'jI 

{S jS03yyy^ .(jLiajL..^ y. Ij si~».-l jJ'i/Li Uah-a 


116. nucleons 


in.Elsasser 118. fission 



^l.ju;u>A c*-»l *1 C»1 

.xij jt-K-l») ^ N V^j AY .O* 4Y • *A «Y iljpt t^>>U« 

^U JjU(iij liLS'-u lj«^^^V>.iljkc-l»^l .(^1 .^1 j 

L ^j» *1^ jl «iL iUwl 

^ jSc^ *t c-^ j>- ^ L^'u'jl 

^U — j^\ ijj* Ji« — ^ 

Jy yj jt‘L?W^ ftjlt I j 

, 6 * lY ♦ 4 A,Y-tS"^jiUia.*jk.v:u«-lJjkfrlL jS j** 

4(^jLi{ cJU- jij a;:.4.» *^j*i jj J>y ^u^j ji \ Y^ L AY 

.(JUwl U ij-t^y Atf“ J ij*>s4 

4ifU *^ ^ A< vi^ V y jr-^^ j' oJ^ **.^y 

tXi. j>i. o y^ y oji-jlii-l— xJlk. ^S" ^JiyJ\ L»j-aiwi 

I jj Jy 4^yj J* ^ y» N^tV U .CmmI jf ^1 o*^ 

jj*y'iij^^uyy ^'^'''yiyy jj y^i 

;jL«j^ I y oULui^i jUyi»i vj"^ *i ui^ 

mu=) fl djj^h(<yi) ^ 

jjily.c«;»fc^lw Ij jl I jjj y lj(^yUj4 

aL^U jJ I^a. i . ^ Ij j jlJiS'_^ jl y ( t^A^V ” ) A »jj 


119.Maria Goeppert-Mayer 120.O.Haxel 121. J.H.D.Jensen 
122. H.E.Suess 123. neutrino 124. meson 125. Cecil Powell 


126. G.D.Rochester 127. C. C. Butler 




^ *i«^i ;jlim oLlS' (iL N 

.CotL A«ljl Op jum A; J ^ ji 
j’iS^ j_^Oiljj 

ojtJciS jl <J»^ lip ^ *1 j^ 

«*JbUj^»oU jUi-L. ^^1^ I J^\}p ^ ‘J ^ IA- ‘Oi^^ 

*^1^1 >> fl50*-l •jliS ^_jljLli««* A^ Ij lip (jjlw ! J* ♦tU»*'l 

I^OfcLwA{jjb»oljj<jI<^g<AS'.XitjS^ii*"' ^UUjI 

.xS 

jI4; m > jj !)U cw»»(_^b jL_J? ji 

jJp l^l *ij XjX ♦Joli "^''*«tOi^)) Oiji »K j A oljj aS^ JkJj 

1|JI j AaJ» Jj I • JO lUuiS aS" 1 I (J**" 

;jjS” »jIaI«mI oU>^L j>> ljkAP_j*a>t-* aj _^la< jl jI <^1^ .oS” 1.^ 

^IOjL<« A^t^W*jli* A<Jll»4 Ij (oixMOljj ,j^\^]aL»\jjjji L aS" 
iX^ A_> fcAPj^j^ s^_^jl»- ji l^l jjL (Ojli 

A^ Jji |ji"Ai .X2> JAlji tJXS l^l _^l>- C» j **IJ ijLl^jliljS" 

jjjljl j jI*Aj A^ j^ljjsjkijj^" jli^»M.»> I j (cjuarks) jjlj^ JLk jitX jlj 

^ij^iiitiiT jl ^^jy*j y {jSXn OljJ jliS^ji ImiiI^ J jOj^yM 

Jju Ijjil ^J^J Ij C«l»lj^j«igli^jl.^l ‘ili Ai _ y >ili>i» ijlp I Jj Jo* ^jil .oil »JO 

L jmi (^^^JLkjj iJjS"jj<* I j (^l»jj t’V L N • «A «^ »jljil» A^ jj^i* 

JiJlO <>.j. M . ^ (j»«»»" ‘(ji ‘lS*^**^ ^^lAli»•^ ^JlU 0*A* j* 

Ai j5yJ(l>Li .(oO^^jli^U ill aTJ l*) 

^lyl L (^jM<il Ji*) ^jiO» ^j*j"l jl t^lojop .oijJ-it Ij 


128. Isidore I.Rabi 129. muon 130. Enrico Fermi 
131. Murray Gcll - Mann 132, K. Nishijima 133. strange 
134. strangeness 135. G. Zweig 







j aIjl&I 14j 

.iyi-fy* <jS «il j\ j? (*iJ» ,.^» VI Ae A? ‘jylj 

j) Ui*xju 4«jk •ilp^ ji* pjjitijfj j ji ti^L^I 

4jj^l ^ J Ol^V'lCaw'l <1>)U«* >|J«^<>|^V 

k^Uj^ l{ (*;1 jj>» (^Vj 

*af^ V J* (jJJ^I^Ai*-* Vj^^ ^ V iiitl .JJIaJLmi 

j-^Jty*j^Ae A:i^ljij|jk^U»aiJ-3l aS" *'^' 

OJLm^IjUI j?OJU!l,^,jl OAm iArUli cT* <" *£ ■* (^J<IjV'C>^'-‘^^04* 

.c—.i^lj^VcJU..^y-.9WLi»jj::^lt^Ujje; 

.xIamA ^jt «,r^ 

ji 1 j ji j^I JJumj^ ijk ^ C*»«l k,$X^ tSVI" 
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J-- tfk>!^ ‘ili wljJl (^1 ji Lj .(JX-lj 4 U j»A 

(^jlj__;jXi; Ul 4 C~mI Ljlft j A 'n j jl UlUtP 4,jUl ^ .CmwI sAm 

{j**^ jV?' iji^ ul"^^ aJ k^UXil jj aS" Ca^l ^^1 

.jXm^ OjU'J I ^ »jU» a:;,^Um iy*>*^ 

4Vj^ ‘^WI Jjy^ ^ JJ^ *i ‘(*s-^ (y» kj* l>^ ui Jjij J jij 

jli-1 j-i A^ X^ JLA ^UkoXJb 1^1^ ‘k^X.fc»_^li_j 
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«0jii \Ss^ J jUU» 

jl •l^««j|j 

.Jl»\j ^yt n^j> ■•■^ (_rrf*“^ j*jW^ j9*^ 

o^ji -^J ij* ,jf*i'^ ji^ Ja-<j jj J ^ji 

Li ^ iJj’tAa j? ^1 

<.-..». '^ J jlyw (jli-jlj J^Lfjj Jj jl (Jjj aS" <JJUI4 ^LaA4...>M 

^fj-^ji^ (jil.«-u^ l^yU i^Lfi*-j< ijLf*U j tC~.ll 

ji^jij^-^^ji «-'«>i ^ii-L-, »jl; A^ ^L^JL- jj A:*^ tjJl»jc. >S^jy^ »jj ja\ 
jjjj^C~«l^;;^.*««.C*-wi.^iC>ti^Uiy l«l .Jjit , L .l. i^ 

A^j? jj .jcL i^l jm\ a.cc^ y _f ^‘.■■^L^ 

^L*Aili-^L« jjLi tlj\l]jC«Mul j Lw Jk* Ai#b> (_^IaAi^ 

(^Ij ijo^J>^^^ «jjl»A*i a^Lim *7^ (_jL» ji3 ^ Aicj^ 

L< j ^^lA‘L~Jl liUjl j? jL A< .cij? 1^ fj>\ _>l j>-\ 

AjL \j aL>«i_^^L*a»a^ tij) a:;^Lw lj,jl a5^ 

Ujl^ It ii_?!^)) :c~-i JL» jj A^ jI» 

(jUL tj ^ 

•>^. iS'^j* ,j y\y\ ji 1^1 jj 

\j A' i i' Hj *ji ^LajI AaA (^Ji.^ljJi) ^j*JL»mJ j J.flfr i^^LhJjjLUuJ .J y^ AaZmI (_^lAjl.4j 
sjUaJ yi'^\ t^y ^ 

^-3' Jj '^y J^J^j> y^t#i' J^^- 

»\jAi l^lc-.AJA. C!) ^ ^ .,> t ., »t . ^{Jjj*i 
<ili tJLw kiii tj ^ jCt ij ^ ^J» (JLaJ j> j UJLj~I jJ L^ y^ixjt tJk»L^ 

^^• • Jl~jj.aj‘aJl3^,_yj| Ij 

,jl?j\i«» jc*»i<l t|jL|^•jj? 
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3.Hradschin 4. Golem 5.Giordano Bruno 
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oLL**^U Jl* .:>jf ^lu*l ijjJ Afrt-jli jSUi^jj 

Jj^) !-».■< »* >• »LijL »y j «-?jjf—.<1* jl «^_jo 

j ^^ly* J^j *i ‘vV ^ W^l jj'l j»*l ^UjLi* (•^j ^ j 

je^ J ^jt jpC^i C~-l 

4^1 Ul cCmIX C~ujJ I j jl{ j.> J Oli jJU *-i^J^Jj jjf^ 

j^jif. u' Sh* ^ i^ji ^ i»yj y, ^ ^ 

JJ^^, C-^^l I j^A^I jS^ jS* j u^ 

L 4^A/ iwL&j j)I 

J ^^JL* ^Mi^* L J j 4^^^ 

.4::^U*i^ jj*j^»- ‘^y. jy^y*^ 

l^l^l ^ j\ .jjt jS" ^Uv Ij * J—'•j *z-tut jJ-oJ «(_j?jl _j<l^ 

oW* cl-»*ilj OwM^ _J *»* * *»** {y^ **X»i iZiji jt 

tjiU W' JiS 3^ <S y^ 

jJI j~.>.^K.jLil ^1 ^ 

4^ ^Lfc^j 1 ^ *-^ «cj_^ ^J*Jl (•* 

uW*>> ’^y^y* J-5^ o^-^y i y^y y 3 ’^^iy. Jj*^ <j4» 

^^ ^ ^-AjNiM J SijiI^J^_^ J j.rt-v- A* aS^ 

1^ ^ JCa ^ MIJ JL«I y I ^ iy l^iJ^. aU- 

.jj jl-A^ iiJImxI Ai jPy j( ^ ^ 1.1^1 C «»««i J J jt^ 4^1 

1 . 4 ^) ^ ^y J C>i<<lj (^ j?L *^S* J 4i 4i^(c’ jy^ 

(jIaJ aj>a£j^ 1j jl ji^\ is\y i_r^ ^j<Sj^ y^ 


6.Giussep Arcimboldo 7. Loeb 
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L^Mol5'^jj^jL^j.|^|^_^IjliuAiAS' Ji*4oljtLw^b^;^J jl y_ 
s^l ^Ujf«ji_c—I ^Li j:J)-\ jjt ^ y»^ —lUJilj JUt-il 

^Li^^ljl ^jj\^ ixjS *i jy 

^^LfJU* ^J\>JJA .^jLJ, .X.I J_y>-jA; a«j 4AJ iJU^ I j U*J0JU Jui jS" ^ 

•^j^^j9t (** ‘r*^ *i j 
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j 

b**'^ »Obl^c>"^ j»>»^^oil^jjj ,NM^ JL. ji 

4I»L« jjljl ^_jijtL> <t ^ j^jt^ ^ 

-Ui JL. ^ ^^jji ottjj^ o"^-* Oj-^ ‘"^’■5j{ 

IjCl^ilwl Ajj=)'t>?j^jjljjlAjl»X<Sfj^^^*jiJ»-^.iljLjlj^J 

Oi^ ’^Ji jS 0^-^^ bo^jU*-jOljljj*-JU*i T • J ji» as»-L- 

***3^ '^y. j^u>. •CJ^_;kl jl jl ^L*»j 5P |,i^ t jSaj\x\ jS 

.•Uii»l5^^ A»l^ .jjj ojjl j,*!^ ijt Xfij y\Sjix 

'-*«^ oji'^*y.j*i bu^ ’^y. ^*SjS^, bj^'^^b'->t^^*j^j*^bW“ 
y i^y. *-*" i^'J^*i ^6VY JL-jji tjL— 

•Jj; « J^Sy'^ Jjinj ' bj* ^j 0^ 

^^Li^^;;#.! i>^\y *> ((.A'j'O ^ ^ yj^ i_r>i y 

.ijj\ iji-iyAttiy j j J L^ Jj Ut (ji-Xi; j I ^ b ^ O^Ji‘ol >^ljl•^^.J 

j^ijs*^ ^U-ijii-l (^Utib^iL jj b‘^bb“‘^ j»- 
^ y^ b JHy* ‘jW^ ^ \^yai\A ^ C—I J»- jl AA\yj^ 

yj^iJ^ y ••*'■5 y^ » u j < « > 4C<^ >^ui^ “jW-^ jL^jjjL*-) •jil j>*-j 

iy L-^J ‘l.^^ y ‘ 

ci!iL>-l .X>‘J^^J» *s ^ A^ Jl* iy t_jl»jU*- t^l 

j c>X/SSji y ^ x .,. * . ^ »U .u» Ijjj (CjLi jjjJa«*-i ys\jt y^y 
y O^UL <Z^jy^ jYt iZfvtMn Ajjy] yA\ (_g j—jl jJ^ 

i^y^i^j\ ;^Ia j\S A 4 LI J ^LmI 

—cliljL—j»L-Ji>« —j»fc^^«jLt-AS' <Jl^ 4 o1ju>Li.4iI»S”^ A< 

jy^ jjj ,ji U a5^ j>J mm ,* ^ J yT'Lf* JJ'^ ^ iSy^ a jIjx* fcild j-i 


8. Hveen 9. Uraniborg 10. nova 


11. Graz 
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Jjl jiljOljifcLivi jjjl 

I .<i ^ j. '^ .SXa I ^ LU^Lw *jl) 

AjU lol jJ«JUwl ^Uj^Ua _;J4AJ\^ J*i* AiC»wl_y jiflS" aS" 

*Csili jUtiil jl ojJrf jyt\ L .JjjL; (jl> j 

j7 jS I OjW* l«»»jl^ (_jl{ji Ij It 

j\ <y‘ 

• V’j^ ^ J.^ ‘vJ" (1)^' ^ jJ J (ijlj jl J* "V" 

.juS” *jui^ljjj^^^Lb-j» jp^aj^S Ij 

3 II joLjI I tUw’ly ti jS" cjI ^ ^1 c-S" ^ A; 

•Xl*^ (jl-^'j 

j t,.^u j<!t (j ^**^ ^ i^l>«>J^ <i««x tkJt ^\ 

^ ^IaXIX Lii»- ^ ^ Coflj Jti^l 

0^j>*‘Oi^'-‘^j L .x^U jf L ijl ^ .xUxi 

aSX tJXXlX ijj aIm,* ji ( 1 )^ ^ XXii** 

C("^J_^ |J>«"» jL) aLsv* ji ,U«jI_)I ji^_jJ 

X^Xj^ xj_/ uW*J^ 

oJUaS' ^ '■'^ <y 

.xl^ijj L jtV^L*r L (Xj^ ^I ^■zjC ^ IjI Xmi 

ij ^ j x-ii? ji .c—I iuK jl alchimie aJiS^ 

A{ aS^ Awj^Ix iAjjX^^) »jji 

4>i^*«»l 1 ^Lx« X (j^ j^ «^^^i»i«4p)) Ai*Ji5' L*l 'iji J.>4i>-?'4-!*^' 

C « « 4; l > A«Jlia4« ‘XJ jS” (J^-^ U *>-*“^ jl < ^ 


12. j4s<ronom/a nova B.Vikarska ulicka 14. Saint Guy 

15.John Dee 16.Edward Kelley 17.Zosimus 18.Ch6m6s 



.Ji^ *ji‘ A) IJi»C—J Ciljl* 1^1 Aj_> JtiiL C~U<J 

jl L A»-lj jl Ol_^ yoisA J tC—l JL»-lj «*jU ^ J^l 

oU^ J! tjii tiL V->^ •■**" Jij* ji *i ^ ij* ^' * ''* j-Aif- 

I^Lk^-I UjuI ^ ^^"iljLJ *i t >» l T iii« (^^jU 1 ) 

jlii .j ^ Ji-^j ^Ji 

3 I ljl|Jl xjly{ 4^^ Ij 

(^Ifjjli' Jj I 4 J 4i ,Xiy, 4iil |,A \j (jUT .Jj:>y J^.-^. 

i J J^* * *|^ w \JLJm ((C.^l*W ti^l ^I^iw M ^ [1 AjjjjA\ .Jj^ji JiU ,y««i>(i>» 

..UwljJ**' J^**“ jLuU^ At ^ iy ^ ‘‘‘• ■!! 

u-vj^ j 3 j«TjI j*«<l ot aS"_/•! 

y^^_yr[»-^Jl jj # 3 l; J^— 

A^ ^y^^\j OljUkLl* j -X^P)) oy^ jUiwI At ^ J“^ Jf — 

3 I 1J •■**" ly^ 4 _y*“jlj ^ .,;Uwl J 

j** V’^j^ •■^^'^ 3 *^ ly*^ "^d*^ C-^l***' 

oy (.r**?^*' *-ii—dj* J jl3t ->>"(y* •'^-'* 

j<l3^_5l4i-jLjlS’t3l; juS'^y*OilSU.jy ^yi'lTj^U-Cia/jj^S’ c —>1 

Ji* Jjj_;jl 4 j‘l 1; j 

jlS" oju^ 3 ^ ^ **• f**^"*"^ s«j-*-l «Im 

iS j^ siUwl 4 ^ 3 ?^ :A;l»j-i j\ijtj^ |»il»i»»- y Ua*^ 

’■Jjy. c-y»»: j--i y ^ >5j; ‘^- ^ 0^3 J-* jy 

3I ^jt 45" u^-o' ^ji •■>^ <.1*0*-^ ^y—. jl X3y j jjU. 

.((iJUi-L-. JlJL* «44£.L^ Mj ij^ O^y tJ* ^ jy»-yl J ^y 4*-.^ 


19. meteorite 20. Chaucer 21. Marguerite Yourcenar 



n- 



(D. Teniers .i J\ .>A jj\J) dL 


J ^.;r*^ ^ ^ J '*i U L? 

)iSjS^j^ CjU-x. ^J\J, L|i^lj^^^l_y'| t^J^JJ4^J^J^^ ij/^^ ji:C^\ 

■Aii; (jW^ ^ J iJ »A.fl.<2i 

jl '^J 14!^ J- .IffcU iUa::!* -(S' ^J\ ->1^1 L 

»‘^**"j Li (ju^j Ai ^ jM |«jh ^^L>- -(S^ 1 ^^L,*^ i^^LfJLjJlj jiui^ 

s^^l ^ !^ >>.il jJI jliwi Ai jl jl ^^IaJ 

^1 jl U aS" 14^1 j^l^ii,**! I J ^S'S^ i<sl^iZ>yJ I .iZ^Mi I 

^L,3lA^3laro*iv' ^ 0 ^ ^ 0H» -(^ c^ 


.lijUS^ . J J .vZ-«mI O A; ^ ^^IxiU .TV 




wT I j «c«frl.4« YT jl . >.<, ^ ^ jLiloli) j 

...0*:^ ji.-S’U. jji;T {Sjj ^ 

«^lj ^ j^ \j^3 ^ y, i j> •js?" 

^ U-, ., J jjl I Jji IJ 4 ;^ J Oiji^ j), I ^ l_; *Xi Jjj 

^ •jLtfC- ..•>A^ J^^Uu •j2»J^U9<kj«Ulj 


j7J*» ljA«jX>4^ 13 ^ LT*^ 0^ 

iJjMl Jji»« .^1 


tableau be« elements be ba«c 

Vm iroif #ub*Qnct« 

Soufre 'OTfrturf Wfl 

f I G. 

!.'f« auoirt ^lemenw 

iTfU Sou Wir Itrrc 

A. V. A’. 


\‘ti princiw^ olonetairfi 


I'f Soldi (or) 

3upitor (jincl 

OTrrrurf (mrrrure) 

0. 

2^. 


'OTor* (tfr) 

?Vnu< (ruiorf) 

('unf (orflfm) 

c/. 


D. 


Saturnf (slotnb) I»r« (antimoinrl 

V J. 







uj 

c .g»*l iJji Ai.i.i«fc*^lAjl^ ^ ij^yi 

«l^ jiji ^_J—* ^ ^1* ♦(jt'VjLi (^l^JLfr fJ)\M^ S j£ ^J ^ tCwili ^jf\j»ml 

.C-*-! 6jj{ *^H61 c#i>^^‘-~*^ 

*jj{ All^ L ,y> k; «Jit UjlS^ ^^jyA jAu »^l l{ 

O'VIj ^Ufrjl ^jt ^\j ^/»l>-Jji>>> olj^^i^ 

jljj?UrAeC>jX<jXjjf^^Jai»*ljl4J|j|j4S’ OjS'«-i^ljj^L*-i 
jl »lj jUtT >i j*U ^^Ai^J» 


& ^ L * * 

»jjL-jOL?lAelj ji 

t^Uwl J»\ ^\J .JUkJ^ Js^^ b •*t-^’ (»^ t^'t-1 tAiJajji Aj ^Jii .Xirlj 
pA*jljb‘l _^4 j jli* liL .JLI^ Ijk^AjuujJ ji ajt^l (j* 

^UmUI *JuI C«u<3Ai ^\iij J-iL* OLo j:y jt C—l j_jlli 

.ii^ JUiL" j Jjl ji j J jy> O^Ui* ji Ij 

oLtjkj? o^J^3 >—’* 4 ‘?' I j Jj^ ijl.xiotljlj 

y^bf- CA^ Ji >4^ ^ b*ilj < y^Lc- ji f^JL ^ C*»U ^ 4 X M l w ijjj 

y^UC’ .jUjh^ll y^llP jJj^Jltb^ly^ 4^ Ij 4J JI y^U^ . JUmmA ^ ^ ■i * . H > ^ 

C~-J4(4S' j_^lC:,il,.jT4i^'jyj 44 

aJLm aI^LlJw y^y>. JLm » 1* lailj 

o^ y ^VW" ^ «• ^ ‘cT^ <v 

^l 4^ jl:^ <::^b. jj jb J ^ j Jbi^ l$->^ ytalu- ^ 13 I y^ jl ow |•A■U!«s* 
^Uwl yM4 J xl ^«!S<«i» viWj^ 4{1 <mm* 3^ y^UiC’ 




^ L I I jl ^ ;j±±^ ^ 

(e/“J^^•ji.i** JL« YO • • ^^0^^J*'*J^(^ 

i jL^}^** '.^ ^jil aS" AJli -ui? J 

.j^ l*i-*- (jj* 0^*-^>* J Cjij'^jy. ‘t>J > 

o_^_/** oW ^ ji '-*jj3 ‘^4*“< ,/!“ 

I*aI^ 1^ i^Jji ^ (_>'>^ iC—i 

l^j^l Jt^LJ^J^LL^ ^ • '/♦ ♦ • _;-UA./" .Oii-l-i- 

^_^L» aj Ij L aS" j^ y» <iij j«<» j^^^oULijS”! ^ A^f’jf aS” jjj ji^l_j>. lilijl 

kSJ^J ^'l^JJ^ cr**" j' yjj’* 

(^-UiAijJ» jton- i.#*^^*" «J .> > .i » U- 

A< _J • >«<i o l ) 1^1 .JjJ ^ cJLmS' 

lji_jA«.Ajjl ^yt J»\ j) IajJ^I^I ,A1^ y^^_^iS%^»X>!S‘iyC^^\AyJ)^ 

6^ '”'«(^-V ji» '-r*^>* A» L XjSyt J^\ 

J ^y' aJui Al^Liji ij^ ^ ^ 

^^1 .-XIj ^ \^^^jijL!iS jLt^lj «ljjl JjIjJ1 Jjf \jljlia 

I ^ J ,A“^O^ ^ jl "Vl^ 

^ (jdl . j j{ \j Uj ^ Ci1^a : .~.* jl Cjj o 1 .j*ij ^ Jl _^4-iAjj 

• U^j j_5—-A^l sl^wb tXjS ^y 4^1 ji jLj *i jS\ 



23. Democritus 24. Leucippus 25. Joseph Proust 26. John Dalton 
27.Gay-Lussac 28.H.Becquerel 29.Pierre Curie 30.Marie Curie 
31.ionization 32. thorium 33. polonium 34. radium 
35. Me Gill 




^ J jUJI »J1jJ| J Jjjiyljv'».>.i j\ 

Jl>j> 


J c. 


(^■v w I J ji I J 


^ji (iX* 


liX ..ij) tjyiii *‘^**'j y ^ oljili-j o^Ijkj' jl 

'(y?" ^ ^ j C -‘ “‘< j\ jj*^3iJ*^ ^Xu- YV ^1 

NAU .:> J6 jy^ 

I jjl .jLiS" «l^«wl aS^ o*^JX 

.l^.UjT I JiL,^ ^ iiyj ■>l^I..,t>;,> j\ ^ ^ iyS ^ IIamJ 

^J^^4^y^\ J jC- ji \j j_^Lui»w (jl^l ^ iyt #1^.^ li 

iJ^y. fjijyj oX^*~^’l -^yj^ Oi* iJ^y -^j**- 

I J ^_^l4*i»»J ijyi^\ J iJUmijI ji lexis' Aj iy> ^ ^J JIM aS ^y\jUaMj <ul jl 

C«—jj .i j*^0^ C>\M^-^J^yi_jy»<i>_y^\yi_i>\jA*i\]aAf^jjty_yi 


36. Mac Donald 37. J.J.Thomson 38. Cavendish 






no 

j^L.1 jUvil ^ 1:*—i <X^ «Os^^ 

^y-jy 

^1 .JiL-A J Oi'->^ ,j\ Jaiji .X$^ 

.Min (** J^, M\^, J\jdi, .xS ol jnt b s^ kii ^ 

^J}J:2iJi^y^yCJ^ jn^ iy*ii\tjiiy.^.y!^ 

j\ J1 jSyji 

j»j\X \ li ? )4 » -jlo,j<.y*i! >*| «i Ij •Ll^ U y^ 

jj»y Ujii 

ur-.Wi ji^o'-^i -*i 4$ ^j>yij u <^y ui' *i 

jl .C-^\uUj>ii^j\j,\^{J,\»Mt \^^ 

uy ju^^j y 4? jukj ^Lu jl^ <y >* ■ V" ^ ^ 

(jT<C...>>-^oi<:U^UliLi.>Jk;ljki4^1 JjJbj4-US'l y^y»y^\yJ\yJ^**^J^^t.^y 
((jl^»3l ti jl Ji- .jijj yj^.j'f oW>r fjijy (o b 

.Cjlijy»4*u«i' iSjS «jl^l CjXm j ^y.tj* b 

jum.S’I iJjjj^ b'j^ i:^Lj^ yb 04^ ij\y. 

‘jl:;S'^ Ijl 4 yuli" o^jjj .xi^^jS^y 

jl jj*4i juU 4Lib^L;(0i^»^ :0^ 1^ -y-' *< ^ s-s^y O*^ 

y C^X L*l ‘C%4-l ^^y4 ^ (Ji 4^ M^^J»\MJ y^\yy\j jl ,j^y y-i- 
^1 yji^ijj^ y-iji,^ ^j.(4uJit»lj^UA44:^L- ^ ^ )cw.l yy'jfjW 

4CUj ^\Jijij 1 j jT jUuI j*jijlJ ^ ^ *Jrf-b 4NA^^ 

jL* 4(jiUjl 4it_y^\ ^.jIj jjl *Llu ^ •>y 1-^ ^jjiyb •“^■V‘1' 

.CmoI «jl^» 


39. Thor 




nn 

Aj aS" iC-ii JIaJUu ^ jl .(J-#) .I^liAi Jj J* Ji\^ 
Jil jXi A^T^I^^U»A»«A^L 

jL jjjl ..ijS^t *^1x1 1 j j j\ tJLM iljT A‘iiiiii) ^^«SUl 

tr« I<>s*»‘ J-^j <yj ^ ^ tf*'-‘il ' 

jJ A»u1«<» oJ-L 

^^^0»A#uL^*JL m>AL^LwA ^ya 

C^l *i ^y, ‘-O cry*“ ^ ^ (jt^J^jj •cT'/• ^’•*^' t#* (y'^j u-i 

y j* }X*>ij<^lAiiil^A{.JLwXI ^y* a I > » >« 

Oil jjilp ^ j k_-sj iiL i^U) L Ij o I j •* ^ >* 

.CJ^ Jj*-,_fl>.jJ^^l»A»«i.^4,jliiUjT 
A^ Jjyyij *A.i *jj)i ^T *^j^j*ij(ij^» 

.CX.lJlS' 1^1 Ai 

>> jl ^ fi>*"ty j ^ ^jj *jjlj j* 3I 

^ (^Ia^I< Ji .C-«) O ^'^,J^ CoMm* JI ^y» 

J\ lyj4C^lol^4>« ; ...«^c.j;^^U 
Oiy lT'I-^V"' ^l4>l^XiUjl jl Ij jl .««ox.b ^l>i- 

A**JL,(iLjt j'i •^-‘^Oil ^ 

.XJ^ jl^ li ^ Jlj^^ ^ -Ul^l^^yi A? XJj{ 

tjllil ^lijl 4<^ aJL^U ji j 
1^1 A«^l.y> (3'^^ 1*^y A^>m^ J j j $iAitli 

((.|•^U^X ob^l^ ij l^jlx^ilitw 4 VI.>XwL>« ,jji Ai A^ 1*4^ 

OyUiT.. > A; l^TL A^^^l^l.X.^..M At JLaI 

JL-jI^aS" jj 0^1 (J^jl ^ 


40.A.S.Eve 



nv 

AJ <C » »I (iL *Jj5^ oLiS^ 

.a j? IjLta j jlSLil ijYiifr lii*^ A< A^i.) 

A{ «Jlw>l Juilj</I J> j jl> L * ... V p -i^ JJll_ji- C*> >w » jl U j A^ ^l. V «^ii«» 

Ij «tOp^l »J^<I pA; jl Ai.iJi? Jei^ 

jhc^\,j^\i^\J,fJjli\< 

jji l|.ii.(lj AS'x5'j^AiLi»l_j»Jlpp.vp/l AjL ^jjli J»*-P»4lj__;ijrfb.3_^ j*jlA^J^^^ 

jjw »A*Jk^jil li .Jtj^ljU ^J^*J^^^|;L,w liiOp j i M P j . a ^ S ' iiL t_;^_fJU^_JJl^jL« 

.xSj\^ j\ V) j Jul^ A^ x$ jy* (^jUv lyj jl 

jl^ C-pjfcU o -^^ Cr^^j iJ^ji ol-'^je* ^ Ijij 

•<^1 iSjij^ ^y.jy ^'y-p»b 

I j »j Ui IU. (jUjjk c—; I y ^>>^ vt ‘<^jy' y ■‘j y y 1 j 

^^UoIj jl ^_^j*jl jW*j-> p 5>1< j y <y^J*ji' —^ p^^^ ,jiJNx-.l Cjy^ L 

JLjilJ jjAIj l{_JiJwJj^.>y jIjUa* A? ljA;^j! jl |,J^IU|4 

j*,*.JJL,.,* J».*IjA[jI .aJL.^^»^jAA< Af,ij^(y« 
i|*^^ -pJji 0*..«)_j •JbUj_j{ (_^I.^^.U>w jl j^U-j oLi- A ^ <p>^ 

jl .C~iplX ^jjl ^jpJ ‘pi^ C>I.X*Ll-» ^ A$^ ^^\K ^:jy 

.iy «.y^^y,i\j»j^ '.i ^uki tlk L Lj-A- 

^0 j ^y*! «J*Vx^l j:i .Cp^b i^j*> »jUJI^_ji js* i^p^lpp*" 

«jlj ^bi «JUmJI y .ilpuil iy*J^ j)MAj^y jLli- J^ti^ 

I JOmMJJ \jiyiM^I,2,jS . JkkJk.) ^P<i*y J«^**«i_^ jL> ljl/*P^ 

.jy »_^U.* JaI tApJl^ jk 

^^LputCpitli ^Ip^l *U».i^ pw .fc JjJLa»- (jp*Ji^ jt C. m A '^ i w jJ (^1 jk 

j^ijl^l j\5^ At .ijji y I1 j (^jL.(l-X» aaJt; 
^jjl Cw..>Ae ij\y k cjejy jl •>*-- Js—^ «j^» ^-j»“ c^p^^ •*■^1 V.l/* 

0** Ut oliUMl ^ t#ik*pi*^ ‘^k-^y 


41. Frederick Soddy 




"lA 


Pi »i Sn Pi Ac Ih 

B4 SS 66 67 83 89 90 



Wft 

iXijT (-LIS’ Ij X (>“j) 

aOskU l»l; fjijjJ »jl>t yyjjjl >.Jb j* («iLi ^joy 

.i>Oi7,i.«« ^jijy <(jl^)) ^ iy a ^jil .Jj{ ^ iy cjL*A <(jl?)) 

oJJj^ (<j^) >1 tjij^ .C—J t^-T* J®* 

j\S .JiXm t^JjA* ^_jLbjl? Aj Ia^Ac J'^y. i-JiSiS ^ ^ <.I«< m Ij (3^* 

.oJOjaL' h (yjy 

*^ »U*<i ijil ^^a jl Cj t-U^ fj» 1^6^ luApla «A4L^ ji^iS' 
*JUmIiJ ^ ^,jijy JjLu J.«X-lilj jA{ 


42. Thoron 










j4 J * |*JiJ>' Je** 

.(jLi 

loi, *i\jy t<^4L<» ^ J-V J^-'S iSy^ *i 

nl^^\yS Li jjjS^3 C«^l*« 

jl? y Ul .JL>i O*^ *C?i^ ^ 

_y jl mS ^yt (_j**<“ .iyii ^ •^.'^ I kili ?C*wl o3jy 

j4 .JU*il^ aXIm Ai iXS \3is^\j L^U jUom; ^yjy 

^yt isJLm Io^ U ^ ^3i3y ^ ly* f^ vUaiwIj 

(^l A{ .jijto L iJiUo-jb^ fyjyj^ *^3 j »«uj:- < r i« m* 

t^XiLiAJuiaj ^y.jy 1* ul«o<l yjS\yj\j tyai^a- ^yjy ^ j *»w* 

JL«( >3^4$ X^jJI jj\ ;^Ui A{ y\j.<Z-M\ aI J»>^yjy L j .A> C - 

,^1 .XJ^U X ^yjy Ij ul '^y. jl ^^0^3^ fUi J y^. 


43. W. Crookes 




Y- 

* 

.iijt j xil; C . > 1 ^ I ^jijy ^^jL-lA^ 

U XjL ijijliw ^ ^jijy ‘ 

4i ? iii>fcjl I JJi\^ 4^^A^j U .XAJl> 

1 jAj^_y\j «j^ 0 ^"^^ ^^_JJL» *311 j^L«-j«ii ^jlMilXfe j/k .X jS y-< 3 l 

■xS' jL>jl^X t ^_gl^.<i.iU ^Sij 

t'-VfJijyj' A.fcAXijS’^^jL- • ^ Jj*^ AX jl *■“**" 

a' ^jS t^» ^ j' 'j WiAi^O'-^' ^ J^A Ji'j' -p •'^ '-^■ 

(J.^ ^ fAiJA* Ai^^Ai^^A fj* »AaL«w« 

^ AjJ^jIjilJ^J^^ jJiC—wl 

lj^_p:-l.jl .jLw^L.AuxJbji.c^IxilijL 

O _^A* jJ A? ^jAH At iX^y^jy j IAmw j^^A n y ^ 

tiW Lkejb C~^b •<-X-I OjIj Aijl jijJ 

CtLtl At jjH .iyit lyt I^A^X ^yjy j,a^ Aj ^jijji y OAS- ‘.Aj\j^ ^yit 4jf>\ •A»A y 

• Aiiyi *«^««t’ J ij 


J cS^xJ 

jl 4 «AA)j^3^ A^^At^^ JAU*^^XX ‘^^Ai-AS'A^ i3;"*^ 

C—1 3^* _;*«a.i*' ^3il A^ Jj«i^y Ja.).* j^.A ^y-aX X 

<^bi* .>,.M«I Ojbx j\i. « « ; iIjYAm i_^xI .AmU A'^^^^^a 

‘Aj1a,_^UA.^^ 3 X jy Y^Aijy 

fcXwa J tjj ^ ^AiJ > A^ X UA'^A^ ij^'^ 

^(•S^cr*‘“^t^'j^bO^(A^A-^A^y*C««j 3 'AAJ^ 

A>' *A^‘W^I ‘Jv•A-.l J* Oi jl» 3 ' ‘I Vf AiA^AA -Aja0-3I ^ fS 

oAjiljj ji A? jIaX L iyAt^y (^3^A^ ^ j1a»u .Ayii^ A*^ 

.C^AOi' X*"A5i ^^-A-C-y^^y* ^ ^y*-**^ X. (Om) 

.AUi^ J-S^' \j ^y*«i» <^UX15’ jAija^yt y,A\j JjLj 



4(1 ^ J-v» 0^3 j '»’ ■«i 'fc ’^ ^ jl.w 

J ^ IC' jk Oly^ J i rt'» » jl (^1 .ij\i i t?W“ ^ 

»l«i>—jl A^" OmmI «xl «jl,>,jLl>i .c«*»«l 


lie »AL 0>’^* (j^ .cU-d JjU-*4 Joul jJj jl |«A J 


^Jgtdi *Jji J'i fy* l.i'rti aJjI A1< j j\JJU 

»j\.wl^ aS^ j jl«A .Jki\A^y» l*I*LJk«iL Jaij 

fj* f j k- ai A4^Jtil< jj [^jijjtj^ *-^ j^) Ojjy 

^ jl <JuA» Jjl AAfij jl lijS, ojjy N ♦ ‘ • j^l 

*XU >.a. ia » Aautj >^ <XU .AaI l^l ^ ’ * j <^1,^ 

A{ ji- ^ylj |*jl T6* ^ 

A; (Cowl^la t»L 4{ ^y/LyhffS ijL ^JjLfJ 

ilXrA^ A* iji-A^ J* A»jjx^^ jy iy^ ^j» ^}J^X^J^ jy 

(y* J^r* ♦*~***d j^\yi \jj\S 
I*!! ijijlji AmaIJ j *1 ‘J'V’ -i"* " *' Ji'^U »'« « «<» 

.Cwwl aJ_}I 

h iSjL^^jsi^ *i ^ .i-iiS' ^;;il yS- 

J-»‘<y*^ 

Lj^l Ai xL Ija!IL*j_^_^ii«mj .Xj_^ j iXJui 

JjJliL« Xu A{ IaaL^ y)lyiii>»^ U J X^Umwj*^^ 


Ij x'jIj^ ^ j^- aj cja xL^ Ui C)>?' 

^.>U<» ^ t>^^li^^*****^y ^ ^IaIIa«. xi^ jkeLtii* 

i mT i I jl (Js^ al^Xj li Ai>»l»i4 «jlel ji .Xl y jl jl»<»l j 

*j^yi XUi?^ W* •>A*X*"y 

A^. ^ i<a« wlywl Ij jLkIA*J* I At «_^Lp 

4.X*«i»ij^Uijl__p|tA|^U*IXAlJI A^ ■ n iljjJAjj^.ajS"Xkl^^ 


44. Exponential diminishing law 




vr 


^ jl . JUkJj 3^ U W ^ *tr^y 

\l^\j A>Jl^ Oi^® ji ji ^li* jJ • ^yS oW *'^3#* 

.<IJmm Jt>l J9- U C* 

ji'^ a**L^ j ^^ ^ ^••■^( 1 )^ 

I tJLk^jl I i»l»i««>i I y y* 

i_fjLt]l JjkL^ *Jl *^yZS\yi\j tJuJb i^\y, j ^y^A£’ yti'^y 

ji ^_Li_,j ji iy tJjy Oi' j- .^.l^ O'-^ (** jii 

fj\ jt^Mj^\j y^\yi\j JaJ jj^li Ij jl .^l^l 

.jkJi. i^jl^l v,.> M < ^^oL« j Jjy y\j 

Ai -U:fc 40.^3^ ^j U i.il C jl ^ di^jiyt 

*^y 1 -^l.^i^l •A»i Ar«lil 

Ijk yyi^^ yy Ol _f'^iy. a! \Ayy^|y \ (.ImJU '*r*^ ^^ 

li>>.>j ^jL« oIjj3^ ouS^ v’'^^ o<imi.’ I y A»»jW» lilies' 

jjil A? j ^ t,^L> Iajuu . jl^U IaI 1 o Ijj ^ ^ *—*t^ ^ ^ 

C*<Ujl<i.^_^04"^ ..vj 1 »iljvl—tj3^ ^•^^ji 

Jj^(UiI t ji)|**^*'*^^ Ai ^_jj_y3^ A^ i^ 

.xSyt JI 3 I i^jLJ ^SjJ\ j ^y^y* 

j 0 ^\if- J>XJ »jijjUU llx« jl^l^ A{ \j y »3i^'3 

:^lj ^^y Ij ‘*3iW ^XiS'^^aC'\ * r i .yS 

y JI...IjJ Aj IJIaC-KWI jl I ^ iji^ ^ yii ^ ^ 

^ j*jl 4|»Jk:>3>' O^ J ••^y* y^^ l*i*^ y‘^ (_j4^ J 

**j^ *lj 3^ y* ^J Cy.y''^^^ yO^ 

jJaS" A^o^j' U^lj .iyyjfyy^ aU-^ 4jj4< Aj ^_^W^ 

uj 

j_jjU ...c^l 6A.i A^lj^ oWj^ u y,'^}^jy^y^'jji .^^3 j*Cfi^ 
ub'cr^.Wj^^ 


45. John Cox 46. Lord Kelvin 




vr 


Mi^ ^ik« iS^.jS 0^^^^ 

i jjl,_j-“ ^ .X>»«^ ,jl ^^3 'jjj-'J^' 

t«XM Ia^*i 5'I^,}I_^ J*^ (ji^ "VLfcl^l tiiyt 

^ jj'-Uj JLk jJL^i^ jy^ ■>.L»i. » . i lj^^l ^ Aw.x*!^^. t . 5 jj ij^ 

OVjw a*a *l^^i« Ij |*jl ^ jj j_jlAA>jb I ^ ^ N ^ ji .hiotL Ii|jI 

|vl*i^iiJiJ4^ ^ 1 J^jtf- JM<a «(J^A«< (j jlZ i x i. ^ ^ ^ ^ ^ Ji^J fftn ,Ai Lw I A( Caw I 

"VI*- .J)Iaa ^IaJ- «C.» m I {(|^141..A lj» ^ (j^ ; ..«> r i J*jl Aj c*jl 

^^UsCw-iUl ...jj?^JiAJ^Usi^l cL Aj 
^ j^l_;lAiu.J^^CA<LCA«AJ»jJAS'CAAA>t^^^jl ^ '^S 

Oi^ .CawI Ak*.^^_|.ili Ifc jji «AC^Ijl 

ji ^ t>iW' 3' J'^jy. (J^ j J** 

4i xsS^ Jaa£. a^ ajI^^IaIw* jji jA 

.AJk^^ Ji^-^ b (3iW*rf*- O'i/Aj >LCw y^\ 

aj AjL jjrfi y\j» ^ jt'j »AaawIAj tj a# y. ^^“wLi ‘-^.^Ai 

*jIj^ l*AT.i,i..A jJ «JU^0^ a>Li^ 

t ftlj ^^U-wLLji ^ J 



r 

jUcal <i i>» ‘^jj ^^tSl 
I*aI^-1jL»jT dl—i ^U?V# 


(it ,jJj^ ji J'^ <j^ ■*aA i.j^ J, i 

^JkzuA^.Aj^ i-i^ijjl (_:**^^a^ 
i jX uf- L j* i.Xt.Mj ijLli ^ jllaXJI .-b’j ^I 

Lfjjl^jMirj^/j^J^yj Jinks' uL»- i^yJrt^U 



•|*ij t/* (_r*iJ~ #l5s^Ujl dLjjj iJUwl sjJj 

iJjlo^. I4J1 U Aiili' jlLilS^ KiSjjS jj ^ jl ^ 


'0- 
AIn^ LLm 


J ^ J,>1 _y>- ^j;»w 

3j^Ij '‘■- ^i j cy*^ 6 a«j 1 ji 
ol-u«^dLjl Ul I^jt 


y^iJjj$ iS j^j Jl^Ji,^Jjj^ *l^M: I** jjiiJ Lc. 

Ji^' *U ^ ^ ^ b •>-'^^ J -I*^ (j^ ^ l*Ajj y djj^ ^y. 

(jb* c^l 4i«ib ^jp^j 


1. Bernard Palissy 



vn 


^ 

u^j ** ‘*^ i (iL» ;c—^YY • jj ^ 

>.1^1 jJ 4^ l>r—^ • ■** ‘•^'■»<^ 

'^yr <y^ jj^ 

,ji,:.;...fc4^L^^^^yoljl|;l Lj.>ijjj,_5UiCii5’^j4S' jJl^yalj 

4{ 1^ i ^ ifcl^ Ci^J ^ U^ j ivi^««i«l 4Z^I W*^ 

jJt«iijI |_J5* All^J jla>lijl ^Iml 4j 4l>. 'V L jl ...JL) I t.sl 

jyljS^^ Jiji>-^3y. ^l^lj_,i JaI -AiJt OjW**! b 

H.aiAj jji jj j>^ b C y ^ ij* ii^«*; i -j* ^4^ ^ 

AiB :Cj/ Oa>r~!'>^» '^'> <SJJ^ J^ y 

tC>L« 4{ j ^ Cn*'X ^ l.r'^ ^ tJ^b 41.4^' ^ ^ 44ibL' jl I* 

^VIJ b J ^J» «.}l J Jkl4(ib 4> ^..>J li 

«.i)J ^ 

»»*^j>> ^D^ • JLm .CmmJ tj**jjt/»*Jb_jlJ__^ jJ jnjb 

(^lAjj»^l A> J jji jJj .<Jl«««il IaJj 4j ^^3^ 03jti ” 

‘(^1 >J^-i><_j>“bw»(^L4i j^Aj IaJ*> tij\cS jI At 4^ iy AX>~ ja\ ij 
jl Jji^A. 4U«j|^^ji4j ji-* (_,«.JL jUjj JUitil 

.''^jX*5U4jjI.^^ ^.kij'‘'J^jjJljb''^L'^.'jjji 

3'b Lfj ^ V, (jiW-J jj ^ J jy ''^Oib •->■» j 

yyXtf *l?jb ^ JLiU .cU^lpw b«*(*^ 

y^i b .Jui J jjuL* i^ j j?IJ j? j^Ia4> j>. 4j j C«»Ul U*wl j3 J Cwli^jL 

y^ij jljubJ tiL At j^UardLu At (jil y ^b^3^ v4** u^’*^3^ (y^yf 


2. Bernard de Fontenelle 3.Saintonge 4.1a Capelle-Biron 
S.Agen 6. Pyrenees 7.Cevennes S.Bourgone 9. Ardenne 
10. Bretagne 11. Val de Loire 12. Flandres 13. Rhin 





YY 


I ^ likj^ (jLit ^UmI ^^Llm/ Cj^j^ 

^^jJ!a <b JLw 

jijjk^li^ljJ LI ,jl y ^1 ^Lj 

JLi^^ Ij ^ \ jP^ <Jk*Jk^li I j Ij^Jbu 

jY ^L JU«.r^^^L«^^^j4;^ jj Jijj JL- Y ♦ • * jjjk»>.c<>»ljul Ja» 

^ii n ii.i j^\j\ jj 4? OwmI JIau> (j**A j -XSi kJ^mS {<,ZMit\i^ji»^ jf Ja^ l*A 

L aS" v^<«I c->y*o«« (Jli*“ 1^ y t^ji cv .jUu (JjLi*<(|^^ij^»4< fci^U 

lj4 I .JjM 4 I»Lv jJ JuUj ^ 4<^liLw y ) 1^1 «jLt 

^^i»ii*»Oli; ^_y Vy^ »*-^^ If J *- * (jlXl^ j^LijL 

-dj^-*i^ u^.j ^ ^ 0 aij^ ol,>*—iU ^yj u^y^ 4-ui« 

jj ^0 • ♦ Ij NY* • (_;UjjJ4j jJd^tji^\j '^«(^j 

J ot£-1 <41* Oi^J L xx >Z>jy^ ^ ^ jLi^Lw L 0«««il i^l^i 

•^y^iy*^'^. Cw*j lY^ ji^ 

jLlL.ilj JuljCjj «jW» jJ—.* ji ^ ^ (^W* i^U»Am<_P 

ji \j ol 3 Jy,J^J^ •'^Jij* *{ ty^ l5^ ^ 

j^i^jy. »iy j ^ jp<^\ j-^jl 

Uj<jUib^bLjjt, jljL-J4^l^^ii>^^jj,)^^l^^(*>ljilj jl 

4$" 1^ I ...JjM jj 42)L^ 4|jLw . ..Aw^ 0«<*P.> j I A4 ^ 

jljLit^jl j4 L jl Jb‘j y^j\j>\jj\^ <y*^ jriLut\ 

b UJLL- jyi x-i^^ ^lx.4^ Ijjl jj obj-* j-* 

J^i j-~" ' '^ .X^ lx 1 jl^X^jlf (__5lk«jXX I jl JUi J*{j iJX^ 

i^l«) >> b ^^b*» (jjfe 4j_jl Csiu jl ,_^ (Ji^ I-^j^****} «^U- <^U) iSjJ 


14. Tang 15. Ming 16. bai-dun-zi 17. Livredes Merveilles 
18. Faenza 




VA 



‘-V.J ^ jj^. 


O* Ji) |4i L; d^ iJjj'o->^ tii^jl ^ 

1^^“ 'U^. *i Jj-^ o' iJjj Ijij •C-ib^L t^jLj 

jJ^' U^ j iO^ -> 0 ^ '* “ *'' (*^J ^ — (JL" ^ ' Ij ^ ^) — (_f l^L» .iZ-M 1 aJ^ ^ jj 



-kjl} jt, -f ‘•^>f’ y ^ Jj^® ••*^ \j^ 

“•t/^ 0'^-*-Jtf*u^-r*Oi' 

^ ‘Jjl ji ,jUj .^6T^ JU-jj 

jy*^ 4^1 Ij ..lU^ J <2i*J OlJl>* Jul y y^ ^ 

ly* ^ {^-K ^ O*^ iJ^ iiUj ,jjU< (^U4«i* 
'^j!^>j* O '*^^** ^4^ CwUp ^jyj^ij* •*4*^’ ij^*jj^ 

*i^J J^ o* Lf* y. *^y 0*^“' lT* 

cAsi JWj^ J'-JJ^ ^ c/*^' c^ji .pjj? 1|<U) ,^^jC— 

<4^1 *1 *^^ ^ ^ ...^IaAm jl^l 4^ 

spilj^L^I IjliJ J^l c>^<«j ^ oJ^ 1*^^ ^ 

Lf '^y‘J f-'?*- •J^ I oK U W* .. .xS^ X\y ^yJ\j 

O^J^jU-i 4? a«i |*e 1^ 4j ,^1 «3\; iJ^.jy^ Ul .j.JjS' Ylj O*-^Ij 

i.Aj*«_^^UjI 4{ ^'j;^ • J9»i»jl^ \l0ttjjH$iy J4I 

(•'b y*i b^WU* <_4iu> (^^4^^ (.r^ *l*^b>*~j b 

u^j^ (‘■*Ji ^JJ y <^l4«flp J(*P 0^>* 'l*^ VJ^ b (•->■* V*^ > 

*<x>M j **j^ ^^ j jLiii^^ ^«c«««il 

*^y. i * i. ? . ^ |vJ4j J^l jsJ 4^ iZX>jS^yt 

^l4jil^t,c-«l»j-^jji;l4ilj^UU.«_ii«.^5U4;:>«;^y^4S’u;j^^y* 
‘f^t/»>>j»-^^' JiUU>i?3l...^Ua^ Ji.4S' x^jyAyi%- 


19. De I"Art de Terre 20. Anne de Montmorency 





A- 


ji ^ *'^ o^J 

A» ^’Jjj «AM(_^lA«u^j<Ci^ljk^ ‘•JJ^ ,/i’^JjJ^-”’(**“^ 

L A? (^j jt A{ |vU,J;>^l a*a I 

“•••fw>>^ u"^^ j> jyw llJx* Ij 4 »^ i>?^ 

^j f ^Jij 4^W C> ^^Iam i^y* t\C^CiCi^ l^itM ji 

^ ^Jij'^ c^W* J* ^^y.jy^*i 'j Oi* (.^l^j-0^ 

A^iL^ ItXl^ .iX^ !»<•>• (jUI j>.ji>I*M.»AjUJiijI 

J* jjIiJiJLiX jImM ^ iZttS- jIM A{ 0>^Lm ^1 

.J ijl^ljl J ^ J ^^yntJL ^ jl jlX lj« 

i^LJi'nAi a# jJJ 0i> j^I ui* 

•-^(y l**'3 Uj' ''^^^jy. o'-^A u^y3' 

jj jjlf A* >• C«c-IL2> A* jl^iaij>^i. j .- H J jl JL» 

jly yA JyJL* 1j i«L« j ^AwJI y j.XL^yl« A^Iu ^^^j..«»JU 

All jjl ^.yi.Uy^y y IS* .j^y4«Lit ^y»l^ liLi A> I jjl jJ'Aijy 

aJI y «»^^jl A^ IJjyU «jl—'li<i(^ll»**L .XS* ^y» 

.jJlAat jli y> j jo^w iSj^.y 

y(y- ^Ifr J;i3l Ijjl oW otyu jl ^^.Ji U j^U— c*«lil 

ji vili I4M^<JUiL Awly ^yl>*JAj^U- ^jil Aii.«l<>.^ljoUu ^0YY 

^_Jiyj-l y ‘U^ '^.^j-* 4 ‘^y. '’^oyj^ j¥^ ^ 

X>j^y (jUy ^laLijlj a^ C«>«»j 

((.jA aU«£^ I jl c^c-U^I y C~..*> ^3*^ 

j»yU3^y ^yJjl J C^a-by yy* »yjy^ ^ ^^YOy ^y-JL 

liUyl^ ^ Lulls' 31 ^ y l—^S" {3^ y (j****"^ I j 

L lJ^U(^0YP)^ Aj .c:u>ib AabI O At i i Aj ^^y, aJjljL^>J 


21.Bordeau 22.Catherine de Medicis 23. Pavilion du Flore 
24.Saint Barthelemy ZS.Autun 26.Jeannin 



•Lm jlu^IjjI *i "*^3 

•CmmJ ^2;il iU IB ;C«4 ? .ij <ilj 0**^ 

C>*^ I4>Xij^ l^Jl<l.>^jl><L«iiii.'^4^lj^Jb jljl^ \j JLil j7 ^J»* LhMr 

*lj ^ ji (jlwA jj jj^L»pA • i^u* *1* 

.HJC^Ji ol:^j}i *i AU-iyi jU^ Jjli ^Jain Oi' 

.xi ci-iiS' jl Jb 

.ij> »U<1« j\JK m) j jifc *i J L*l iiji »i^ 

J *_i^ *4* j->j» 0^ Ij 0' jb 4 ^'^,j»iS'L« cJlil oj*'4i 

Cf^ijj^jyJ'j^iJ^yryj^j*^y. axi,ji^\9'K\ji 

JiSjCmwI ^ j(^4> |^^Lwjjl.i4i jj> i /» . Ojfjlfrl 

Oi' ^ ^ *^'3^ jl (jJ^y. Ji'V <S^ji t>iW*b 
jl jS4< (** ty^yy**i O-xl aX2J C»mI jbl_)M< ^ j jl» o^ S J^J‘~****?’ 

^y. y ^^lAAlL•J_)l «jLwjjb ji <.<***9^^^^ J< 

aj j C—U-jyijj jl .Jj{ *xlji. 

I ^Li •XL» jya »-jj N V ♦ \ j^\ Jjl t_MM tij/i *«Um jLivjjlj J[,yUMia$ _j| 

viL t,jliUjI 1 j ^•liy 

ly^^y ^ <.I<*»«»I j_jIjLtjIjl J(jl<<»»> 

*1 <(jT liji ^^49 a$ Co—I ^^11*^1 .JuiU 4X^I.Ait jj^A 

jx^yJJa>-\ ljijljL»jjL<ji.i»,j«Jj.JjlfciLjjj»^jjjDLijl.xS'^t^liMl 


27. Saxe 28. Jean Frederic Bottger 29.Basilius Valentinus 




AY 


(J-^ ^ JAJ^yi jy-uti 

xS jf-i'tt jl jl j*j-iiL Ai-ili j\xX-\ji\j 

«--it I (jjL-aL aSoI jj_jjLi (jl>*- ,x^ 

^ oAJkLj */j\ .j^ ^ ^ 1^ j>j \ *i\^ tX^ 

\j>J j>,j 

oUli* j^.i *i O^li* jl j? (Jij^ iS^ji 

cic-jl o>r jbj^ ui'^^ fjj ,X3la;ljy.ol‘^j^ 1-^' c#i^ 

< j>Z’>‘ij^\ jjLi aLim^L tXy^ijijj^jii ^1 .ul 

/^y. jlj ajI^a^ .jx^ a\^T 3^ b o^’’**<l aLa/jU 
> ^ jjl »,Li»JliJU>waAi^yi j jS <y* 

jL tiL y ! V 3^ J^ ^ ^ ^ ^ J '* 6>^j^ 

^'-^‘'■>^,^3'^ jS t^bj' *-^ 

jj^ jklj ^ ^jii.ik.tiL)tJ^1 ..xjtj 

Ajl^«.,_^*iJ t^_')l ^Jl l'Ai«A<wljL J (j I ,\. ^ »,., u t J ^ I 

L ^ Jyi 4Zj^ L.W j\ J>^ ^^UawI ••>>» 4^. t 

3b^ ^y. (jd^ i_>^j3 \J^. ^^“^3^ .xS^ ^j tjJi.*.. c» m» I y Ifj I 

Jj-J Ol*l^.«t A;_jl .iy AuLJ ^jL^y J iXS >-AXS I J 0*^1 

I** y. ‘^bi j^. I J ^y. <C-ilX jjL 

(_gl^JLi^*^l >w-> y^ 'j\ aXLa^o ‘O^j^ ^^‘•i *S ^ -^y. 

•3^t^W *i ^^ ‘o*'-)W 'y ^ <JX-.j?l 

j-^ j-^ by u-^. -^y. Wy ^^ y^ *3 ^ -0^ 

31 .XLiitl Jk? (_3“jb^b^ iji ‘^'^T' J ^ J ^3*»*y* i—^ 

iXjjS" xjk^ Ij ^ ^ ■ ir aS" V ■ A hi (_^x i^ w ii J Aj l^b* ^ ^yy 

^IaaISj^ I J ^1 j.L^'1 Lr ,x^j>^ ytu A| ^_f y^'^ b 


30. Wittenberg 31. August le Fort 32. Dresden 

33. Ehrenfried W. von Tschirnhaus 34. Atbrechtsbrg 35. Meissen 




U L)) :C***.I .-ijjjS” ^J‘‘i>■ j.i j4^j^ 

*j I-UjI aSL'T jl ttjUwlj y, ,^y .((aIjjS* ^ jU* 

«*J1*^«J ^jllL ji 

Ai Ji ^^Ji 1)^L.r*' - A*Ijjijliu 

■j ^ (♦*!—<“ »jt_)ALi 

^ -X*; JLvu ji) Am j^«ij«<i ll jI m j\S liij jjAm ji J^ jJ 

jjjl .Am ^ (JIm^a* aj y. 

jd ^y •^y. \i>S j^ ajU-jIS" J,_^L/ a* .Jj^m 


V'Y Aft; JL- 0O jl j jljl \j y. ^ C—~^Y\f ^}\Mj:t .i^ 


iJy A) jbtj Ij !>*-** 6 ^aS^ |»m>a JjLi '<y-i ‘JL— ijL»* 

tJfjjAi C)^ LftJ I jl .<JUi-lA) 1 »l_> A; (_J jl— Ai Li-jlS^ jjl jJ tiy a>^ 

^•^j'^^jy^j Oi^ -f JJ ji 

j\jmAi AmJI ^ (^jl—»A*f. j^t^jl ^'j}j»\ 







Lft—> a 5 ' !A—jJii A; (^jI (J*l^ «>-*Ia. Z $^) «l j y ^ I _yt jll—Ij 

J JJ I 1; J-* JL— A.^^ jl _/AS^ jJ iAU-Aj Ij jJ aS" C«iljjA—i 1; 

.aa»L al—Ij L—»-! ^ j . j > -fc iA—»l ^j^.—• iA'I»j^ 

A«*l jl Id jl* 1*1' *i ‘ijl—jl (^ A^ ^ jj 

A* U i« —) 1J A»l j y.jy^ #1^*— IJ j I ^1 . A/»l jL A; ^ Lfc 0*^1— 


36. Vincennes 37. Sevres 


38. Marya Sklodowska 



^jLijJ^'Uii^J JsrU-Aj-kS'^y 

; *«< * .» %xJLa>u to^'^ ’^y. *^j f** <y j 


.AUi ^IjJjl ,*A 1 ■A-'jO 

j5y,J jJU ^;l^ JL«iili^ j-altf-Jji-A< 

(**L?j^ jiiy:,*^y ^jy'^y. cr^jV<iy'iJ^ 

-*----' '* I'.^i.l* ji«a«fr ^ <(—»(^ 


.otJjlU 

«J <^^4***'''^'^^ I-Aif Ij jS" L?••^“^ ^^IS” ^ y^y* 

jiiyt,--^^y •■^y^y^y*Oi^ y^ 

jt !J '^ji* ^ 1^jjf 
jl llj »J^ ^]jiut^,AJk4jLj!>j^jS y LI JLu y (j» 

^L^l .jlS tjLiMwl iXJj ^ oIa^'I o'^I iS y'^ J y^ ^ ^ 

'j»^j^\iS' Jliljb JLaI JJ jjt ^iZ>is\ >*L^Iji(_J j i_gjUC>U.A>J 

)^I_^(_5_;U.-UL ^ytXJj^l Jii\j\ 1^ jS ‘.XS^ ^ j»h ^ jJ I 

'jJij\^ liLj _j jX^\ (iL Lj aIjaA ^J^yi (jLl cL jl ijjiJ 1^_^»jljjl 
^l-ul Ij ^iiJlj y.iyi^ ty^iJ *jUi—I 

jjl jmOiS- jy*-! C«y« g L^ »J-i ^^ 1 r^ y y, jl ^'^iy. 

A? iyM kS.}'^ «Cw»I y^\yj\jj^ fyijy *,^y ijS'^ ySLS’ i-iL J t^»«)l 

A9yX ^1 jl .<J1 mvI ^1>>>*J ^_^all^L ^y^lj^l yi^^j (j^y* 

j y^\yi^^j tjUl fjji ^ (_^ j-^Uc-jl jy^ jIjlL* UkAalS’ jjjl i jS ^y» 

<Sjj^ y-^y, ^ ^y W* ^ oLtakA^w .jj^l^ yj^ '*^ ^ * * *■* a^^Llm 

. Jki^^ Lk^ t,_pjj L (_f jlSLkA Aj Ij J_jljly>l C-awijJ OLajApiJ 

t^ljjl .><111 ^ 1 jykiL ji JUiS”^y* .4Jik».l JS (iL jl^I ijjjl 

I.A^t .>_f kS J 0^ iy*J^y. i^lAii-LuiL (yU^s^ oU aS" Ij jdL^ 


40. pechblende 


.^15U J5Li^- j yy Jaliia. Piezoelcctricity .Y\ 




AO 

'Sj^i ji-ij’,'*^ ^y-'f^ y Cy-'^’ — 
bfc ■> **^.sj ^ 

J_y j.j*5^jl^^l fj\^y^C^\^^ 0^\Xr*^*i Ij 

^Ij^ A/ ,Xj^, •jdo)! \j jl jy*j) *iii‘ b CJU- A; 

jyijlS’I»»iy Aj .-UlibjL j* 

CJLIjJ^^ .ul*^<j ->*«31 jitiM.pl ^^lA»JjUAiXJ-i 

Aj Ai J-ka- jl^ L aS" t/O Ojj A< aIj-j.^. Oi^-***^ .tXUf 0»>l»>> 1 j 

OLjL^X- 4^1^ ^ ^ J^ .■LifcM j ^ Aii> Aaa# jtX*W Jtf Ui^ 

jl tiA L?J^J Ait#i 1>*^ ij'^y. 

aI j J 

'.xS (y*>MAj jfcjl .fT-^jlj c—1 i.ijS’^Air 

1 j ^ U *. jM P OIJUj- |«.ii ^ ■ ■■ I JS^.U^ljj jU- 

jl Jal^ tiiL L A^ i^s^p^ (jl-O^ ^ J OUXt A' - \a Am .|«^Aj 

oi^♦(^lAiiJ ^y. LfjV^ "^y. *“^ »l^-irfLij! 

4 ^ ^ g|j* ijjA; «,jljl> jjl jj aAmA. t^t M j a^AiI jJ 

J?aS^^a^ '^* y.y-^^^ jy'^.*‘.^y. 

^Ijl^aAj j jS" Ji^J>^■^ ♦U*MA:;itJiiL_jijJ Ua» ji 

^jl^ Ai b OLjlpfcfr 3 I ^ •X£ ».>li A . T .« M I 

JaUa- 1 $y OW"! ^A* i^J ■ J oLifcP i^ijj jU-li .c-ilAJ »j;-jIaa 

U»j^AiL .j,i.>tj^j»l;^li_iL.M Jij_j Ji-ljjj J?l 

^jA{ Li jii7 JLmjj iJl»A* Lp» »Ai^ j*^(jjl ji rJ^A 1 ^ 

^ImI b (^L*^ (** JiJXt L f|*jiJj? 0}* 

C<M.> Aj aS” jl iji-i tliNj-oata ^ IJ (_^.>» aJ lU. (*A J (*<j'-»iy* 

iSjJ b *1*5^ b ^ »l^i ly* 

f ji^b LSb^ *i4^ c?l y. t5ib*^ i>*.> 


41. Saint-Joachimsthal 



K\ 


aUj iiijji \j C - ti I" ^ JU'-sU 

oj^ ^y. ji ‘f*^ ^-^y 

JLfc ji i\jA jjjj ^ iOUjU >J> J» a> »_j yp iji^ o-^W'*<W vi 

j\$ j <^L.i4 U o^J'^ oW^ 

«c%^l ^yX^ yCiU;> 

••*i (>J ol J»^ 

^ I '^y 0iA*m t a*^L*.»m jy^ * 0^ 

<>• Js~^ y^;. j' J^. ^. •••.'* * 

oIaJuh;^ :o'y^ j' ;jjU .^‘\ 


^ «*y**LSj o^ 

.-UjkjS” oiLjj 1^ Jj_^ ejjU> .J (^yU 

c? ••^y. <y^jy o'y^* ^ oLl^ oV yA>%A 

^JSy.J•y^^JJ^ Ij l^;! c-iboj-l ^ iSj^ y-{jty> ^-wy »->^ Oi' 
Cs*iijjlJail 4^ -c^ 131 ,_y«j«_,liiu jji- (y>yj 

>-i»oLijl \^*j\ jM j\S ...xS ^ 

j JU(jUjlS'jl_j|V.Jj>(^^-ui .Oti^f- jl(jl»^l 

#1^ l»Ll ^1 J»Lij L 

i^L>- aS” ^ CjV^y«(St»v« .j»j jl-u*; j_ji-‘*t jy» *t ^y. 

4^(_^ jy *^y »*‘-^ W"^‘(j-'j'-^j Uy^(_5jj4jv5iil^' 

L (_fl^ .-uaLl* jj. i^^yycy} 

^;^ljj 3 liy iv^ j ,^Liyi-i Ck^jI Jy L aS" *^_^l* ^^4 

(jl I j4^ jj 4^ 4(jLw IaaOw 4.1 x>j\yj Ij 

.XXi 4«|j| 


42. Irfene 








AA 


jl iL—^>ju)) ^jjl ^ (_j J}* LJli- c^Up- c—t(«iL:5j 

NA^A JL-jUl jj.jj J ^ iJ :>^ I ^jU 

i-Lii^,jliU»UJ U1 tij) 4^ j-i j»^it j 

jjjl >*3 ^ «jUI ^^ ■• ♦ JLw ji 

A{ ‘o^cr* js* jj; 1 4^ «j Ij 

.j«i ^Ijis^l ittj y^ ,jljii-j <_fliJb» jj 

\j 6l^^U}I 4i ^ (j^b .XiijjjioLisli |»*J^ ^);il •-^ 

4^ tyX'ij JaI jljSo^ C—Jjl ^ J' : 4‘‘‘’ 

jl Jl^^ Ji \A‘\A JU o*^ jl ‘-J^i L^JJ^ ^->3 Oli^" 

^Uljl J jijl j»jljUjcu«l»:jb^Lj! L.1 ,xi j_ji3li>u^ 

i_f-ij Jui jlj ,^y>JC■JJ^^\ ijLiJ 4^ jijj 

0fi4 jl5Ul 4 Jj y •3i^ j^UaC-l jt .«pl'3 *1^.1-Ujl iiL 4, 

jIZm>I jl yS~4l ^^ ‘'^ jH^J^kSJJ^ Jit5i ^JOJiJJ^J^^S^^^ Lf“-'^ 

NA4^U*./lu,-Li jli^lj^_;-*-k*Ai^l ,_5 Uj15^ c^^ja ^y»—^ 

;iL I* 4_i^LaJ J\ j, j\ jyf- Jb-jj ji-ijt, 

.ij ^ ^y. <y3 j' 

4^ i4Cj^\yi\j jbwJ<jl J. j^C>^Ji\iSj^ l^jb 

j*^' cM" Jjil-C^b (ji—3^ (jb« 


43. Henri Poincard 44. L6giond’honneur 45. Dauphine 





^ Jj j$ ^ ,J-4jL tl^wlj (\^ • ^ ji j*WI J^ 

•'^iS* Ji^*^ jj j^jj ^LivL. jij\ ^ 4^^ ,j-*-<li ij >!^1» 

\S^.^ '^J-^ij* kSj^ ^ ly^ J 

t>J->'>^^uJ>‘'^ Jt ^ <Jj^ W'j'‘oi* 

ji ^ ^ J j”VL«J j» AmL^ ji 4$^ 4 Am> jy j a<L» 


lAlS' |J.*J1J ^li* jj>^'5/li i J jj y fj** aS" Ami I ^ 

Ai N ^ ^ Y b l^jbj^ »l^<^l«jl jltT aS" 1.114^1x1 it\j*ij)\ aJ^c- 

^ ty*s*" kj< J* ViW" 0*0^ ‘ ^ ^ ^ ^ iAL^Li ^^1 .C»i-1 Jjt js*-b 

J_^l A_*jI» j\ J J *j' ‘ “ >l -J" llltl i^JJ^ 

a^AmJI ^ ‘lSj^ •■* ^ ^J _f" ^ JijrJ^ (^ ^ ^ A_^ ^ ^ f) 

•iy ^ ^LtjLul JU j\ 


‘jy Uw I «|»ijl.i^ O^ ^ J p;-^^jk V~^ a* JL4«. JU;v 

jUwI a? xj l*^ ..u i wl jj Am^I^ j\ \y^yX" ijltl jj ^1 

y*~ \J^ j 3^ i^KX^iX,ijLy (^U^bi-L. 

“k*^ OIAjjA^ (_^I Aiii J .>«■ ■» ■ ^LljLwa ^j,jl...i^ i^Lfcl I jj ^ ^ N ^ ^y\j 


‘ o^^jy^xr*^JiX'3X^ *Lijb -j^' koLL-t^1 

jk- J'i (‘U- «jl ^JyLLJi .Jy witjixil 3 33 iJj »>^k y 

jjljjjM-J b js-b jljb .0^1 U-!'Jjb>^ o^-J^ 

\a^jC^ ^jJJ^J3.iy^^^\J^J\^JJy^J{AJJ3:S jjL.jJA^jjLli^A>.|»U 


46. Claudius Regaud 47. Paul Langevin 48. Guillaume II 






dy*^ jii 

<^jji o^ -J^’' J 

<-^ ^ jl ji L* jt liL Ji^ ^ l>iAl j\r^. '■i^ ‘ ^ ^ • A jj 

(jU A**-y (jLi ,_r-j^.cJjj V i>-^J 

^L4*i>u O l .....<j<« (^U.; ji <iAL* ijrfi jJ JLU«ilo jjj\ iy, 

-^*i t3*>* ~ c. ; *.< ’ -^l ji ^jl L#^ 

jl liL Jli jIa . x £ .XL* a* "5^ lj*^'^jJU^lA*_iiJ_jjl tsl^-ijl j jb.wl 

OLljAtu v!l<Ow^^JU^ 

• j*i-^" ^ ^ -^y. ij^j» ‘Oi^ j'^ .C~il3(_^!»j JL^ ^__^ISUj1 

»J»U »j\^ JaI jiy iJUjlfc jl J jS" J'^i* *i — *-*>>■«■*“ I 


49. Bosni 50. Dahiem 51. Friedrich Schmidt-Ott 52. Adolf Harnack 






jj" ji^j^ *<u«_j»j|*i>l JiilU^I *i>ljti««<l 

L|j I jl »c-^lj j> j ij^ ^ o^*^^*^^** Cfi-j* j*" 

jjjJ.; *jiW J> ^ ^ ijl.i*****' 

WAw^ 4^ jU jtM\jCMJtJ^\ *ijt »-^ iJat-l jl 4j N ^ • Y JL- 

♦ ^^C*«»j ^jlJlj t|» M ...Mfc jl j J>A4 I ' "’ 

J iSj^yy^} t5^ ck ■> oj-^ jli^L;< 

(^j1^a*^L*-I L JJ iiy »Jui Jj y ‘JiW J^ ^IaAaS" 

.jlmIj 

^yl^l p-Lj >'\ •‘V ^1^ 

Ojji' ^Ij ji .C—l *i^y •fJLk 

L'jjjIjJjl^li. j^j^LJij*k- 

iS jk* •'■-**“1 *Jj\«* <^»a c - 1*4^ C- i -xJ J 

4^L t JjI X 4_^j 3 J*' cJ^3 j' J |*jb^ 

{^y. (*Ajl t#^ J^jj^ .^^La;;*! '-*y^ 

jjl 4* j 4a..i. 'w iOW j Ja« (*a 3^ »-^jlj ^ 

j-:iu (c >> (J^» u'>^ ^ oj^^ i**3' lt* 

_^l ^LiJL» jUi 4U>IJ^ i>*"^k f**3^ **■*>**t/* 

viiyUijjj J jllj-L t-Uj I Jff I ^ 4^ t_iLM«.,A;Ji^ ;^^3^ ^ j)Lii« iw 4^ O—-I 

J ^Lk 1 ^i.*i-L3' L^Lfc *1^1 .«.k>L ja^ fzS jM j)\ jt\i L 

jj ^->/ ji <|jl««-i^ I ji jIj 

jl ^^^3^ J < <«<■.! I jl J tl^^l iltVLI 

.4»wI^(^Ia» _/***<“**jl y y ^ J y^ k ^* J *'**'' 

4- cJjjjC--! ^jUlc-JiC' 0^jJ-5*^/*^^(y=-^->oV® 
«.j3jj |•l<•^i cy} 3^ ijivU««» 4 j luwI 
JVji;*-I 4j (ji^ ^IS^ k »C->lt»-%* (jil jj J* (jr*-^ *ijil L 


53.Emil Fischer 54. Auguste Wassermann SS.Walther Nernst 
56. Paul Ehrlich 57. Oswaldo Cruz 58. Rio de Janeiro 



Aw^ aS" j <Cwl tjulsb^ iS ^l^lkiil 

ij ii^^S^^^^J‘J^!^ 

I A ». « . ; . OJ* *15Lw1j a? 

<1<L ..>»ji ^A^ • JL^ jl _ ^ cJ^ma ^ji jXL»iS<Jl 

j ^yiAjy^ j[t AiailjU .C—1 t-iji l^jl^I jU^ ji (Ja T ii u 

wL^i I j ijj (ji j*>*^ ij>*>^*^ ^ 

ICwilj Aiol ji- Co aCwA j<*T ji I jij ^ 

) J ALkl I^aI^w I J Co»J^ ji (Jjl AiA_^ ji IJ O l,« »i »»j<t j liAi^<ijUjT 

^Iw^U jIah.JUo JlaI_^ I^aI^wIj i-i_^i^A. * . j *A ^IjUmI CAj A.AaC' C«*■■> * 

J\ aS" Cw! Aiilj ^ cJ yi** j-^a£- Ji Jjl*. ^ (S* 

I J ■^•^‘ - JL.M ■Ili.'V Ij (jl Vi »i ? i>lj AM^L^ iiXkS* jl ^^/inA^y 

|«A ^IajAtC <JU^ A* to? I J iAj ^ ^«AlS' ^1 IJ J 

J.S I jl ^1 yi jyA O-^y. »>■ /; ■*' ^ J A «i>.«>A Ltjiu (J^l_/• ^ JjIj 

^ jl ^yU-L*^ OL—y* jl ^yuLLayt y^jj ^ ^^y• ^lijU 

liL Ai A !|*jjlJ jUi ^y oLmm y» a Lt# nySi c*~uI ^tr^y 

A-—-L^ A aSX «A^yi 

ixit ^(3^Atj 4Jidi Aicl^.> y .jjwli »ac> 

<iL yi jl-^l jy. ^•‘‘•^y *cL IjijI •■xiS'jl (c.x« jAlji* 

jl Uo^^l > JO L ‘ -^-1^ i^yic- .j J 

-^W* y Iaa»— y» jl «tiAji jA c «i<& -oLj ^ ylwl 

IjA—Jai- JCS" ijl jl Ij (j I A? ^^.X I ,^,. t ■,»lJ C ««i ^ jiw «aCL 
I AUi^JJo^jijj ^ Oljl-AjC^jl jit JoU IaA-w j.* ^jjl jl «iL jA jJ.J ^ JaIj^ 

•(*5«-j< ui **. -Jjj 0^— 1**^ 4.r*"*^ 'j 

tjlj jJj.A.i'Cj Aj iJJX-At yijj? J« «Awj (iit jiCwl jj^p^i^^^jlc-jj 
^.la.a^.A-i-tl-i J- ^ N ■~iij. jl 


59. Guillaume von Humboldt 60. Friedrich H. Alexander von Humboldt 




I *J j^^4>l.4 ^1 ^ ^ JUmL ^ JbL 4l 

U. 1 ; 1 V j 1*5’A-I ji j I aS" ^ Li >» j ^ JL> IJ L>^ J *^ .c«»»-l 

JjL 4^1.1 < Awl> 4 m I J I j _j*£- -liLj Ai.t,.!) ji iJiS ^ 

^l 4 ji>w <MMj 4 c..jrf^jJ .jl J jl(jli t«>i.»ii IJ Aj lJ^J.>%«^_JJl^ jl jL«ji 

(jl jLmI .XS* jlS” |*ic- L^^jW J JJ ^ ^Jt AmA* 

La_)^ aS" I j (j L” .>; j;^ OWUl^ A^ (S^-f 'j<^ IJ 

A> (Jl« .■■«■«> L liL *ij^j^ju>l^ joL >jLmIj l^I ^^l^««jlj 

jl ^Luam oLim_^ i_^1 a? JLkl_^ W*"^ (jil 

\j ^ ^ Am I; jl.>j_^^ 

j' ly^J^Cy- ->^ 

J> «j^lA*i»*J O U - 'j* (jil «Ail^ (_^ 

«vl««**<l _/•! ^ (jLw^^lS" aS” Aj A/L jjl jjA* 

(_jl_^ .AmL jjil Aj L jJ Ijj ^^Lc- ^ ..X>Ail.i_^^J^ 

jL^I |»UIj jJ '^y JjI jl Ijjl- y c—I JjlS' ^Jy^ 

JL- C-mL 4 jl sjUl^l L aS^ Aif ^ Aj«(?J jjl^^1 Aj ill;jl> 

^ Ij Lfii aS" i(f>jJ AauLk)) J Ol . >j4 ^ j ,.. M .«lj <al^Mi^ ^j.. j .i»lj 

aS" AIS"jy« ■at^.l. l .j iJljjLfc .AlS^ ^^Ic-I i’iy^iy* jjjljj-*! J AiS”(_y* 

jl I** »jl A^^ (Ji^w j_|iL-> ^ L«jL«( O^ Aj Arfc ((AivaLfc-)) 

Ij <(A*.«L^)i) jjj I »jl jl .Jyil ».U^ (_^\^M««iSy J"^A^ 

aS* A L^tjy IJ Al^ J 1 *^ Aikl^ 0 » ^^Ia«I 

Oi^ yi A^ tj*'*■ “ ■■ * ^ U"AA*^ ‘^A^A (jl^AijLfcj j AAaI_^ i^yoJ^ j jjl_^l 
cJjA ^I^Am'IaJ CmI j j|t A^r Ajlj*l^^ ^li_;ljk .AlS*(j^l^ Ij oi.>j^ 

tilj Aji J aW' I A^ Ij AmIj ^lii>j. 4 i. t > i l jjl OLjM ^ji 

^1 Aj I iy*j> Cj^Ajl Aj^ I :A^AjS'lj Ol....« Ja ^I t_A£-U aj*^L»^ ^j.Iy 4^ 

jji^w jl I jAiiS" Ia^ Ij y^a^ AjL »yu Aj OLmjJ^ ^jjl .Ja<;aS'cmI 

^^*iA^ OLm^^^I JjIa^ A^ C—I ^^l AjI 

^«aL* L 





.(NM \) Ij j>.ir 


J^l j .iJLjjlfe jji 4 jxIm L 





4*aL^|) ‘ ^ ^ ^ jjj *Cj^ jl 

tjlo^L; iS.^^ C^y*- (jj* V-^«CaL^ 

^ Ji*j**y jl (jly ‘^«***0*lil y^ ijl.ii4-UbALi^jl /'^iJjjfJj 

jiM»l ijl^l ^J^yt 

j\y*\ jj« 4»4U»»>> jl-»»jW-ljylj9^l 

.JL^l 




“^,y^Oi'j* 




»jil j >jl 0^015^ yj^ 


.Jjj y 

*»^*^Ih ’^y. ^ '^.y.'^ *i iy* ^ J j^l j >^j**-, 3 * .! » “ >^<«-»*«j^ ijsV^ 

.Juliil:^l ^ ^ ^f_p,C*»U^l< jasj^ ^j*, y‘ li^ 4 >^*i 1-^ ^ ^yy <mMy 

\\\Sji .jLi jUwI ^yiiLi^j ^ ^jij ji^ jji jl -**i i (_y 

^l^.jb-ubl jjiyUi *t j»L: ^LaIj UI »j|jc-~jjl Ij^j^l^ftXfli^jjil^ A*«U- 
jjiilS^ ^_L,<i>^^LU»t- J.^jl ^ oL»*vj« ^1^^ 

»L-< ‘*^^- 

^L' *i y^ ^ «Ju*Li <(iiiJ^ A»*W» • jl*C**«lj j A{ A 


61. Gustav Krupp von Bohlen und Halbach 62. Ludwing Delbruck 
63. Jacobus van t’Hoff 

J jSJ^ v^ljL. tflfw'l <_,iU»i |Ji; jl jl ji ^ c—I (Jii- jl ^I^U stereochimie .^t 

•f— -^y^xy-^y^y 

65. Ernst Otto Beckmann 

66. Otto Hahn 67. Lise Meitner 68. Fritz Haber 



^j.c—.iS’jL^a^S^A; jiL>Ji_?j_)j ^U_)L, y jj 

ij\y^\^ ^ .vju.ilj J_yfcj *--jl ^ Jj T ♦ Afc^ J;l jl 

>jJjl 

jL^I i^U»Uj ai > AAA JL- jl,j;iii^jyliji>j 01:151.11 .j>u-U 

Ul iiy_ jl5 .jUI \ ^ NT *Mjijji a 5 ^ Ij j j ;jT ..i>l .jj. tjUtf 

ijlj_Uj_jjj. ^*^\ji .0j5 <_uIj (^Iaj 15 tv.^.^ 

.j^ a 5j jj-.,L» 1 t^A_^^NT 
»lf iXiy *^j.|_)C.| Aj^A. 4$^ ^_^jljUoli>»«-l>lj 

(jjl J O—iJ jl :j y.jj*ijj (_f Ij aOI^ jJ (3s*^ •■*ji 

.*au5 ^U t^y^ ^ 

jOj^ Jil »xjl^ oULt::S’l jl i^l»jL a 5 >it |v^ ^ j„---;: 

^ oW ck. ->y. Ai»j jik Ij ^y‘yj^J$ (iL'l^ 

(jJ j> al^wlj^bol 03 j i^I a5 I j O yji\ 0*-jl y 

.XS A; ^y\ 

4 J^il Jj •i_r*ijV<^'^^^ I_r*i'j ‘ ^ ^ ^ ^ *ij y ^ ^ 

'^j-3a5^jL^I jt^_)i»:x£^ Ja^ 

^L* jJ oJjJ .C—1 a^L ^\'^\ jlj3 siL 

^■ i ai ^4* (** ^ ^ T \ JLu A4 ^j_j 4 jj j aj lib I ^ A^YAAT 

J^'-^aL^U jjUa-.^ UI .c—! *jui j Af-VAATj^L: j 

A* aS" ti .,.0*-l AliU ,_;^lj3l yjj! 0i. 

J^J <iAi^ L iSy^ Aj J_jl ^JtijJ kS-^^X jjijj 

a5 X^ \j ^ ^y^ iX*^ tXX S jjLkjI 1^ Aj JIaj Ajl »-y 

ck' i>!ik «.l4*l^Ujl ^j;U;L, ^1 y j*-kc. yS 

ydi^ 4jO-l ^_5Jli?AJL» y*j \ ty-&. J iSj\'^*>>\*yM Aj :JJkJ^ 


69, Le Matin 70. paul Appell 



45" Cvwl o' ^jt.yr**j^ jj-* ^ 


lIjLI ij^_^ (3i 
4j ojl^ ^ l../Jl^^l^^^Lj^J^^rv^.u 

:JbJ ^ l^3\lt\ ^Sj‘j> ol j f .; ^ ^ I ^\: .ciL 

-c^u'^^'o j;/u oik A,j, 0^4? ^.IS-I ^'^.>Ji ^i. 

.CmmI *Ju^ 

^^Luapu a..««i <^ \ ^ T • 4AJ ji ^^ j' 

A—>-J^ jl 1.^1—J— ^<»|«.^ J«|««.^» 1 «JL>« 

C>L»Vj_jj j jJ '^’^>*-^' jo*"**^ (J'*^3' J 

wL*Ia<« a5^ I ! J yM tJ* ' *?*' '* ^ * . .^ ^ IJ 

^ o'^ t Jui L*ji IJ ^ ^ .,■■ ' . I Lfc j\ A«j aS^ jLt^liW ^ji I At 

.jUfcAi cJyi* 

«OIaaA,»<J ^ c5^ o'^j'^ 0'*>f' J ‘lx' ^ 

t^Ui^ L?'^ Old>JL>w O^^'^ O^O^'*^ ^ lO*'^**** '^ * j?'' ; *** ] 

J<.‘^*^0o^.L>b *0'.>^of.0''*‘*' “ ‘*'-^j' »jLJI Jj* 

j '^J^. o'^'^0+* o'>^‘*i (jJLC’cf'o**^''* oLAL.«ajK;oUj jl Jjy. 

j 1 4^ij^Lj 1.JL/fljuiIj^l-^ 

4M^y j xS ^ ^13 I I J 4 S" Jj 3 ^ 

Jo J ^ ^ ^ ^ I^kJ j I ^ ^ ^ 


iS* -f ^-y- J^. 't~^‘ ^ o'"**^-*^ <Sjj 3 

.jbjL, AtUi* j»cj^;A-y*' j>> aU-I-u 


Tl.electro-aimant 72.Bellevue 73. Aime Cotton 
74. Edmond de Rothschild 75. Jean Perrin 76. Emile Borel 
^ 4t A, Ijiijl dS Alfred Dreyfus _^l ji y—it ij '•'^'^ 

aA j.d.fc «jbl >1 j\ 


•r-" 





J ^yi J^C^ Ajj tjj *^\ji 

^ ji ,jl.xu..i>:l.>i>$^ JL>. jjiJJjIji^' O-u JiL A. JL^^^L-. 

x^ li JL- Ju:^ \j j * : ...» A" ,...ib^_^ ^LiJU 1 ^1^15^ tli^ 

jjXyj jU^ ^ 'S^ ji W* ‘"^ 

^ Ji (*ic. t«A^;$JL y A>vr j»A jA JiU«^ jj aS” aiL^I ^ \j ^^1 .a*a_^ 

){,^\‘J^\) » JXaA (JU—l ijJ. jl ,jl_yLC. AjLJLc-«C> 1^ jl 

J^'‘j~““i!^^j* oA*i<jL Ujjiil^ 

^■^y. iH* ^'.^ r-^l/ 

^jA^yt ^J^J jJlj ijj ,X^J Ojji A< t_^ iA.-jl N ^ YT OLLiiljl jJ 

.3^ c—Jl^ »_> i'j^ ^ ^ j y. J-a' j 

'j(*^ul-^'.c—JW-^-Jl^^j'j 

ui^*<Jjy, j\ y. t . >..,* 4!> ^ 
A* ^ (,5*-^~** 

A*^ jj'Oi' ‘-^J^«»^^JUiUj)^Jtt-io.» A. aS” C—I .AAA ^__^Uali.| 

Y ^r • ^A .Aj^ UjA L L .a;a41 ^j\^ y*‘ y.^ cj*^ 

4A£- .a^ \S^ jl jA jUiAlA*r jl 1^1 ^-^Ia ji ^jAf. jbli^l jU-i 

C^IaijIaJI ^^j^Aij.AU-iJb. ^A^A jAAS’A^^L4^_)J(yU- 

.x.\ ^ A. J.jj\ .jii A. ^Ik ^ji j 

XX ^jA (_5j jaIjIS" ll»LJ U |J;»w jl jLiC-l)) :aIa LfeA» 0J> (jlj 

.jJj ^ j\jj jit-ji i^\a :>y.j\i tjJjl <AAA(jit Lj .A_^ (ylS" 

jlj Lfcjlj;! Ai l.«_)A,jsi»u jl5^ jA Lf* ‘'i J jy aS-j^o^aU 

.|,SLi jl ^_,li <^UjA« A^ ^jy^j^ ;A-il) A^ib a^j (*a ^^Uj,i« AjL '^_)I .C~-I 
Ai L A; t,_j.>...A -^ kl^^ jl ^ tiL^ U ^Ij «.Ayij_^ IAjJ ^Ia,!^ 

.ij. iti IJi^ j^jj^ Xa?^ 


78. Georges Urbain 79. Paul Painleve 


80. Edouard Herriot 






J-'P-'xy. 

y AxiM.i ^ 

hr> .-^/f 


I' I V\CLui- 


Uoxif*/ 




.x^ js.\ixt 





Ij ^_\ .J-J J**' oj 

^ Ui I Ij »-)^ iXuLfc* ^Jii■ L ((Ll^ j? W *^CiX 

Aj U-U{ .<j^b \j^Ja^ j* cJU- ^ N ^ •' >» ■*^ 

«.i^ AiiU aJj?V f" lAi^) jJ OiW '«^^j'* 


^ tiiW*'»‘-“^L<* (^ 0yo3 j'j^ 

* J;>U. .j^ba-Ijcij[*jijlj>;-s--il Ai 
:Jujb jiLa} XI*L?^ 31 . a;1-U-i3j^ j\jJS j\ 4 Ij 

A.,_^j3;aJ aS” Jjljl—1^*^. ^ Ujjob 


w jbj J_j{ d^lli I ^ 


•«-<^jicf* ^ ^o^j *< 

L'aS^ ((^^ILc- ^^jJjJLLy!»ttA{i ^4«^_jL^Uj»A-.5f3l I.A^I 

jl-Xi^b oil ji* b Xi. ojb—oUl^lcijol 

ijil -xi y. '^j^Jiy.'kjJ iS^ji ybjL. .xS'^jJ 

^yUwl,_3i.il^l N^VTjja^ 


.Xiji 


ijl>>l^lAli^JiJXxji j\Sjjji^i\^ 3 b'|*i,>**^b 0 ^ 33 ^ 1 ** 

A» ^y |V *-1 y ji C—l^ ^y 3I [Awly CSj ^ 3 jC— iu] 

»xi^^ JI 3 ?ji o ^jy. c««t^ aj ((,_^lAi_^ 0 - 3 i^lji*^!)) 

Y^jS’t^Uxi ,yi^,^j3j 

•Xi^l^ yj*jUi^y) yl^ya^y^y^J^^^J^^y.f>^^'^^ ^JiJjk 
aS' j_ 53 ^_iXi j?fvx*--a^AS’|.jb^\^ljl J-flA.(^j?j<Xi? ji« 3 j^ubA 

^il 3 I ...j^ jlS’Ai -*< b y ^y^ —^yi(> 4 * 

Ji J jJLjI ,jU jj3j[»i-JljJ o^-^3j j-*) 

x^-ULu xiL A;^b <~,.^li,>4 iLs;:*! jixlj ^3^i»w a^ a* d. . ..■■> Ij *^^iSyy 


81. Camille Marbo 82. Eugenie Cotton 83. Cahors 
84.Aaatole de Monzie 



\j y" j .-.f*^ 

|.lj 4j (_jI^ y-o'^jO'J y* 

^ ^ jJ jla«J j C»U-A3J .J j> t>i.*«Jj3_yJfc jl^l ^ ^L—* 

^ ^1 ji ij,>*4^ ^ ^ u^ JjIjm j_^*i**J 

^ |.U.^I L «(yJU. JL. JjJLL^)) ^ 

.jjj 

oUjjiatj .jIjjI ji ijZjiS^ ^^\/! u'^ ^j*i 


85. Front Populaire 86. L^on Blum 



b ^ ■i^ jb»«l 

I Ji\ ,Jaj jji: J J,^ ^\j Ai ^\a» ^yJ j\ ^JiA\\ ^ ij, (^Jjj$ 

sJl*JI^J jij ^ *j *p--i,jtji »J);^OljL^l 

J-.Aj, ^1^ a«L>- ^‘\rvL- ^‘^r^>3lo' 

ol—f^(_ft ji ^_jii jUiwii ji\S <iL j \J“j} jii \J“.) 

«,_j*lc' (jjj. u .< ? )) Aj 4 1 ..1 1 Ujl ,j j> ... ‘» tj. jLm «jL»I 

ji A u^Ij J_>L*j ) jl1-A.^j l_i ^ .. ^ . o b 

b \ r A ^ 1 JUb ^ 1 

(_jbvP j s* Oi^ o^y. 'j3 ^ ‘'’•b.rt 

'ef*^ j*iy^ w^jy. ^* * j 

S^j\ 

aS* ^ ^ I ^1^ <biL «^ ^ T0 JLm J'^ 

I Ij J«»l ji-^ 

jl ■*1^ iJ_>j •J 3iy : *^ jW*H ‘(♦s'*“*<*jOi^ V^3 ^b rCsi? jjl sI-ija* 1 ^'"A;«».jJ3jy 

oW*^JO^ iJ-yu/^A; p. M-fc y** .^bJ 

J(»^ ^ o' j4-*^ ■^^j*J-^J3^y. t_^b liL^ (ib^l .1 j,_j 

ji ^1 j\ ^ Jix^ y «~*A ,_jIa-U1 jJ b j^LftJul jj ^Jui obj 

(JOa.* A-i-/ <ib iAwl ^ 

*< 3 1^*3^ Jj *j.jj ty W o'i'^ 

b ^y^3y, ^jy. lsW- 3 ,s^3^ bjl —y ^^A£. u^3y 

jlS” L«L«I J ' 3'^3^ ‘O^' ^3^3 


87. Jean Zay 

88. Centre National de la Recherche Scientifique(C.N.R.S.) 

89. Frederic Joliot 90. G^n^ral de Gaulle 91. Georges Teissier 



N-r 

^ ‘^' Lf*^ 

jj oULiiS^l jt »JL.« .A^ aL^U aj ) \^jy^_j>\j 

^ l_^JU.*^_^l ^ jlxwx_;l jMllt- J.3 (^l'*«^>-J J .Owd ,_jL<»l *0^ J 

■p'^'-*o^j>j^.* : * " ‘ ' '->‘^'' l/“' 

^ i::-l^ Sjji \; 

viL L» ,jL4j aS" j ^ LI il^LtjLw (^l_j bkjliiLK A*A L 

jj^ijj^^ ^ iJjj^ k L ^JL^yj,^ 

^.xS ^j» 

Ol>«U.« <jjLw 1 J (_j<» aS" .» 

Ij 1 Ji^ JkC-y^A.^ O w I A) A;Uu.«ij A^ I j ^Iaau*^ L »Jk> | »i>«i. »a7 

I JLw L A^Im |_jmI A> ^ I L<1 • I J A{ J ^ 

iy^ ^y^^\J^\ 4i j^j[i- \ jji tj\:i ^ji‘^ \ jjAijj ^Jlu\ 

^ L« j >“ .jjL* ^ lii* I (^c3^**^-J-AC3i^3^ ‘0^ ^ J 

..^^l J^ I j a.^Iaj1 J 

jS'ju^liu 1^1^ .JJlJjl ^^IaAj ^«j jlil^ J C«.>i y »«J A; ^,lx> 

. JL-j A^ jl?—^ “A; 1 ^yl jt^ 

yXjy JA» A>jUw aS^ AajU- J ^ 

-•»'^' a 5^ . ju L^ b j ii »_iLij^l ^3^^^ ijU ^3^ L^ iJi»*xl _^;»ii< 

jJ AI^^«jl J ^ Cf*-^ y ^ ^ V • AAi l_jl j) 

.j |iZXjS I t,i^“Ai^ ^ty ^ y ^ 

3 ij» JLiij C-iS” w^jJ***. ij)^ ^y ^ t5*^ 

*jX_.ii^\jj^jfjA j-^ y*j ■■> jitydrn^^ b W< 

aXJu ^ Att ^ 'iS^^ iS ^ (*^ ‘O '••...•iS 

{{.^\<S J Ai 1^1 o* ij^y --^y. i><3' b 




sJu^> ^1 ^icu«l vii^ jl ^ L CJ jit A* !)t*« A? 

.C^t{ C>1^ «k-ij j** 0*^***'i^ ^ (jr^ ‘"^-^ 



AUvanHer Fleminc 




■■. y|i »*4 cSjf^ j ,jM^ 

J**- \yS^CjS^.^JSiA^J^jfU ^V; 

^j^”' C«rJ j> %^}lS>k V 

*UfiH j JU *t ^Jtj* ifW^ ; 

Jh J^j>y, yJ’jy^Oj^^ji Syjt ij\M*i\i>Sj\ij 

'^Wsw jj JUt#t|SiJ’ 4^U»1.^. 



a»t;-:iK"-' ., •a*^,i(if^jf^ j ’ ■ 


, ■ . \\r\ M »u ^«4 ‘ 




J^tia£v>="'-J-.-;-;¥i ■ v;, ■:-..■>. . ■. 




l; j_^iaJuo j) 


{^iaaJjI j!.tZ*iL/tjjLij> Z 'j> ^ I ■ 

!.■ _ ■ I tSjJ • ^ J O^Jj ^ 

j^u^jjj { ■■!< a jLjJj^J^ tJLi) |HK^. 
iJLfU Jjj tJUi ly^ljjj Ja^j 4 ^ 

j/oi '/ji I. .■>>>. ifjJjiJ>jL^jj^L*^Zf^'^^Jj*j^ 

■“^(y* jic I j •ijj'i^j* Jjl i^LfjijJj al^‘ 4 ; !j J xS^ 


jji J#- (jl*J 1 JjUb jj Jou jj (j<* :0«M>l ^j^ ^IJ 

i>*‘-r*^' 

»^U*«lj liL Ji j* '^ .^‘ Ij iUxii 

ji^lj C«»»ifc' u ^u 2 , i v 4 Xi>jji 4 $ i,x^j\ ^ «- « >> i Ji.i^aj l< 

->J^ !**!>»■ »-*;»«-<» 

..AiLui^ 4i \j ^’Ij^Li 4$ JkfLj^ ^Ji jv ««J J ^ tiL 


1 . Wolfgang 2 . Heidelberg 



^ j .>UmI 4$" 44!^! (Cm\ j\ 4$” 

■ iyit 4li»U«u l■I .■<«■■^<j 4i <Siit iZjjy^ 

cr^, J^ TD * * 4$^U1 •.A»^bi^jj*iJi 

^y \i».~ ^ .^ji ‘obi U^ l*Jb^ 4S*ti ^UjL« 4»_J^:^ j\ 

Ji (j*jlJ^ b 4 J^l .44^ jl cf^^j ’^J! 

^ j iSiA j i ^ iOvwl J b 1 ^ ^yLiuJU tj> b 5* ^ ^ 

^«_^U5'jU4«/^UjylwjcIU^(^IX{l4( 

*i ■»'^'» ^ J j' o'^j (** 3 

((.C«wil C%*yM L'Ujk ijil •^yb^yfcJ 

4Amm jl ^ ^J |.I.I|>| ^ |> 

^1 _p .C»M.l »Jut A j iai.* ^yUyi jj (jA/lU ijj 

4>> j ...t. t ^ 4^Li.Jv‘ J^ Os*'•*^^****ij i/* 

.CmmI 4jLJj ji jI 4jy 

4lU4^'f .Jul \j.>4{ aJLU Jj4_?jy i^Uil yU-jj(.p.j) ft ♦ JL« JijJk».^l]? 
Afjiiji Wi“^ ‘Oib*"^^^ ( 3 ^^ ^y> 

^ • ^*‘^ ^ I—«i »“ 4<^l» iji'^ >X> I 

AmXM 4» jI bu’I jJj JU‘jll4-ji j,^ Aj yjA j j*iC' ^Ji ; . <a*i > (^\ji t J jl .Cj ^ 

Ji ^ ■^JJcf* 

bj* 1 ^!.JcS *—**J 'j ij* n * * *** * 

jl4{ 4^*4Ja)UjJ^^^L*itl;^ .y^ j^jL t JLJI Jits' ^j» 


4.zi-lu 


.^^.c^\ ^_^J»:S kongu^iS .r 




L j ». Mu .»tXSijji^ 

.Ju^ ^ 4A»>U J 

ji J>1» Ai 4^ |_gl4j.rtt :0«w>l tUk^S .U^ 

^jJ j»*^ 3 I 4^ iii^l sZkAjj •*j^ J (js}-^ 4 » rJU> jJ J 4‘»<l'liiit A w i Al fc 
1 *^ Ji liL jJ4^ J ^ 4^ jt (^I^IasLh 

^.JLli>,>^y»C« ; — >^l *J I j J»-L«< jl ^' . 1 . ^ xL^li jS tjl^l .CmmI 44jl3tl|*«l* 

CiUllLt .4^ 1,^1 .olf*" ji iJj^ j^ Lii« j ^J^\ .^U» 

J ci^ •jl-^'* b •*S^J>*' j' 

\jj^jji. jy J Jjt j; ^Jji iji. j\ tU Jjf ^!5U^I 4? iy c#* 

1) y^>%A 4JaU At tjJlS'jl 4 S' tjU^I Li JuLl , 

4^_(^ j»i •U t Yfl} ^U:u__«^_)jLtf)»4{ 

) b tfJ J!‘-^ t/* 1 b J W* jl 

j^jL; jj J 4 Aj-? i^'j-! (•(‘•o 

.fcljt ;_jl#^U!l(j ji ^1 ^,1^1 J jlt^l »-^ 

|«A 4iL4M< dt 0 

Ij tJLl I 45* itiij?iJjj ^ij* aIuIim (_>^ 

jlj J iJUjjS” ^y3ilI j 5J jS ji Jj{ 

42* ^1^-^ -^~ 4( ^14^ Jtj44b4M» 

‘-^■>3**-^^^(_r'W{<^3' ^^^*j_ji»(«u*i 
tij^^*ty *i y^-\ fjO^ .C—Jljjy* J_>i-3l yXjti^ \j^\ ^ijljf, 

Ci^tii 4{ (jUwj 44 jL44«< .jIzm ^ oj).y^ ^'y ^j 

^i^JUmAi “J-'J 4^11 ^ 

4« •_•) JJL^JL*" jJJ .ii^ ^ 

.JJJLm Ji tt4<u«« 


5. Bias 


6. Priene 


7. Solon 8. Thebes 









Ojc-iji ji »Lm^u «^^jLm y * 

«Lm> lijjj . 0 «**jl^ I ojfj j* 0**3 t 5 ^ ji* ^ Awli* 

‘-^ *-^^ Ctjci-i Ai Ijjl 

?C<.-.I J^'W tlfij^(_r*^-*^ *“^ »Lli ^Ckwl 

^ J •V»L*{ jfOAji OA« C«mI jI (^1 Jp^ 

,iZMuiSj\j 

Jtwu 3 I |jlil*jlj ^ ^ C«.ijlj^^ jl I J ^Jj jji ^t,|jLiJ» iJlJk' 

i>!**-> -^iy* J-V J Oil ^ ^yrj 

3 I Oi y ‘-^y 0^1 I l^jxi 1; ^1 Jj Jjj A:*ifL< 



'^ji *JU-**i^ I j\ ji ^ J 

#ij J Aj 1^ ^ 

ji ,^-Sl (J*^ I jCji^ aS" y ^ j jliil 1^1 a! l»- Jj A? ij**Jt/* 

A< 4_^jjjAJaJUj_jJl>l aS” lZ-u»I C-il^j JA «fc ^ ^A;^ Jl.Jj^Li*«l 

«J>tj Li Ijtjl ^Sjy J>^ ‘w'*^ ^»mLi A< tiyit AA*>Jij jl A? A ii«A. C 

U^OJ^ ^ .J^OAlji- 

.ijS" »_;L*-I Ij A aU‘ ,« j A«Jk JaI^i^ jl Jt\^ JLryn 

jJA{ iX JUw Ai^l^ O J* ^ J (i^liliukj 

j_^U» *jU-ljj JJ jl A*A dj^j 

•i ^ ^ULaAA A^ ji:,it..>i Aj ij L^I jl »A«ljJ 

I J ^ j i t >>C-L—« jl ■lac- A? C.>i>l ^jjl jy 

Oi ^ ^yi <S ^jii * .ii 4i j J J ^ Jy ^Lfc*^X ij' ^i* !* 

I t-Xhit li? o IaJIju 3 i jliiiil 

JLjj^ aS" 5’UI j.L‘j_,l,::SL«^Uj~J-* *j*jj^ 

<j—^ '~;>yy*y^y>. y^yr ^>i«JLIwl jl 

t^, <iL jl |»^ I J jUi— I 3 (ja<*j A.tii A? 

Ob jfu 3 ij> I Aj ij AJoJkl ^ Ot«^<* tl J A<*l jl I 

(_j>A^I pU«rli ^ Owj^ Ai «l.* 3 33 ^ 3^ 

jl tX^ yM Qj^y Aj (.^. j) JL- ji ijLl_j;^ 

AaLI IjLisljjj >wj _^ .>- L »j y* \ J|j .iy (^J 

•j^ ««A-<XA J_^l)) oaJJj> ox5vi oy^ iS j y A' "" * 

.Xj ^ JLjjj IJ Aj jX^—<1 jy*3c' 


9. Anaximander 10. Anaxagoras 



jja\ uI 

t>tW»^cy*^ (^U^j A<Aj.a^»:L^ n { j ^j|«Ajj 

J l_.J^jl <«.fMM>^ .JLmi 

.A*) *0*1^ *^jL f j^iSj^ (Jj^ 

j U4:l^ .I^*;! .l^JjSX* _ C*>}1» ja ^ *•! Oij'ju ‘^>* 

Atj Aj 1 j L* «JU«U ^ ^J J^ ^ —OljJ 

LUul ^ c^ljcA 

j\ (^^l«>Mr .CmmI »ij> J^JJi J.,?**^ ^ jl .Jk«l«JUl 

aS^^I oj jj)\jt^ jPv ^aJiijAt I jjjLul <ju«AUl^^Uwijidj)jljl^.«A 

.CmmI k^IJi^ ^Lmm{ 



jiy_^ AliM«l iXit jiyA NAdd JLu jijy 

jl Hjji^j^ U 0. j^Ai 

Ai A? C—JJJ ij Aj J Jji ^U .> y .L« ^1 ^ N ^ \ Y jJ4-L^jI jl ^ fjijtM JVJUmiI 

•^■^ijr* OW* ‘-^ Oi' ^ t#J jy. -^y (w’l ^/jb 

Ai A? ^j» L «.>t * . _;• 3^ jl-* W" ^ *“ ‘* ^ Ij ^ J (^Ia»^X 

^J•\J^^\J^*iJa:j\ olk.*.! b J ]ffj, yt L|jj 

iS^jt J**^ ^ ^ ^^ JL« ji (jjr c~>v^ jl Ajii^ j*^ tibX 

j}jiji ^ JLu Ji \j Ja« .C>-Miil 4_ij ytA iji |J^1 A( A^ ilj AjIjI ^I ,jL«I^Lv 
{jJ^ jy Jb« .J"ul #yjj 

jLi»/.tS^ljA»’i J JUkJ^A-U J J>. JjU Jlw jl5^ Aijl 
^ CyJyj (jU^Ui-U- b JXt .J-?l ^ Ai .X ^^L 

b ‘"^b ^y»A^ I jlaj I aS^ ‘Jjl-1 X^Ia i^jb j il>.M.> <_fj y I 

iib;l5L.ac.|y b-.x^,^ti‘j3<,_^Li-,yijiJljS’ jlafi.l_> yui ^ \4ijy \ jS jSj 


11. Arnold Sommerfeld 12. correspondence principle 





\\r 


t-ubLii* ^ji>»il ji ^ M I^)) (^I t^Li ^ I ji'K^A 

.A t,>ia7ii>l »ij..iil 

>1^'^ jji 

j'i*^ •■xii jIj iS <^.j^ ^Tji— iI iiiL (JiI ji tilp^ jl jl^lj 

ijXJ^ji^ 1^jjjlj_y (_f OIaJ Lla« jt •-'*! Jl— .C«*lj,jlijLiii? \ ^ V N Jl— 

4.; m < VT Ujjlk jirt'.fp- i^fj* ^ i_^.^Utf' ^y.’^ 

ji il^j 5" jylS' liL j c—1 '*^j*j5ijS^jij 

.JSS$ )^lft.A— ^ ^j-AiC- <-?l^> ^ 

. xS" jy* c** lij4> I j <ili js* iSiy *jiW vy u“^' {^^^^)JI>**' 

(^l_^j_^Uol»l^l ^jjtM I J ij ^ u*** 

^_5l j( I j l^l U JLm 41—I J J) jLli-1 jJ 0^.> 

C^^i^S\4^ Af 1^1 jj oU^j_^l^^L—• jt^ Ij 

^ ^ Y Y Jl— > ^jjjj 

Aw« ‘ 2pj iJAj ♦JO*.?I 

jl j\ .X.I^li <(I J l^ I Ia*{ aS ti——I^ I^jji l^—J I ^jil 

ji C*jJ»<-0 JJUjl^ J.» j jiA 4^ j^l—i jl ^ If^l *jl; ji Jbfc 
(jiij^ ji*-iU_/*jj -aI^ jl j^l— J aII— c—< jl yJJ iol?ui_>i— 
4j_^Iii *jL jj i^l4ili« ,jijl^ .J—— 1J J j-^*- l^ilj J •ijjit 

O^J (jl,^ *-^ ^jdl* jl _;l<*jlj -Xl*..^ IJ —XAiji ^-xi 


13.Hendrik Kramers 14.selection rules 15. zirconium 

16.Georg de Hevesy 17. Dirk Coster 18. hafniun 
19.Wener Heisenberg 20. Friedrich Hund 




J j A> j *ij^ *jLjj 4 I 0 L .3 jl 

cr^'ij 0 «^'y Oll>-L- ^jil *Jiis^ 

]a » > i ^\ jDa A; 4$^ Ij J*j| jS" 

<ili oi*-i 4(,^U4 jl j, (<_^>«lj^) 4iL’\^ ijil jJ 

4^ jli .4^ #jl Jjl I 1^34JLli«*All*4^^ «|^l liLji^J 

ijl-^’l 4A> ^^^^((JLil»AkLl.i^li»4^ 4jU4.> I jUIm< I J-^bi 

^ ^.Ai4 1 *«-KjiA< 4^\j 1 ijljJ 4__;^ j{ t*S ^ ^ 

tiL jU>-L« j\ _jl .^1 Ia»^^ 0!>^J' ^ ^J l^iu .jjj 

*i\*ji, L?C>ij^^ ^ 

»l_;jl ^ (^IaamI^ (_jI»j^ ^ c*«*»ilj4j^ ^ At ^ c«i * J i J jy»*lj 

^.4..> U I 4^*1 ^^Ift.JUS^ (J«l..>.i > - I I ^\iMUu\ 

•ij 

,^ljlJ 4jb^_^ Ij ^ J jl*u^ >*1 

t/“L,l J>-tf>l j\ ^^l 

^jf .ijt »jli>>tjo' O*^' (j^‘ 

I Jl» .j*^ L? vb^ ^ (j^y 4 Jjli* jj N ^ T T jj 

tiUl^ Aij^ ^^Jl ♦-Ui ^-u^.x-iL x^b 

j^yjl jf JjIm jl ^J>■ ^ aS J 

jjiJ ^y. ^ (^bxiJ J». J^b>« 3>* «tyl 4 .'•^1 

*^bj ••^bi *i Y^ aS tltyi-i ^jl 

*jby b ( ^ *4 i * gi* jji j^y. ojUlt^y ^<4^^ ^ 

‘«‘—y tf“'>' *< UJ**< J •*«- wf'-srt .^.^J^ ♦(>! Oil y 


21 . corpuscular 22. Louis de Broglie 23. Erwin Schiddinger 




.cImAM I I ^ |^La> 4^ ij A a w j aS' 

C-t-J Jj-ji li ^j*tJ^ o*>* ji'^cy.j'^^ Ji tr“s^' L)l-*^>* 

^ •A*j JLwJ *i jJ ‘jiW J^ ‘-^ (j^ 

,Xi Ua£ I jIIjjJj ytZ 

f^y.j)^ IjH^I (^jUTjjijLfc.! tCj j oUlOa^ (jsJjl jl 

4.>^y»-^(^iAA> « .fc Cfi** <^«y>«J ■ JjC«p j *U«JU» C»>p *w» 

■*■» J^J ltl~Mlfc 1^ (3^ AaA I j « t I « >II>pL^^ <ijLi^ JL^Ij 

y ji ^jl iJL*- jjil Ij < i« I .ii« » 
xi^ j^.C*>-»l JlXri fc l «^U (^1 :X« xaI_^ ji 


crs'^y Oi^ jer^ tS* '•^'^ 0**'^ tW' ^ 

(ji^ ^ b 1-*^' 

.XLUmA t^jUl ^ywl ^Jsm ji ^ 

j-it ^ jUiJ jj N ^ Tf” Ji jt 

•CamiI 4jl^ jA Jl*s»l *jj^ jL{ 

c-Ul ciju' ^^^ JL.j\i\ji 

, j ^ ^M >,« ^»k» C«ijl{ I J »jJjkcx ^ J (jl^ jl y jUJa* 
‘y(ii»Ju^j^ ij-sA* jIxu^I y(_f*^ 

«.>jjl c-«o A{ ui^ -)^ j’^ o^y ^ jb* 

bu^ *•* 0**^ b _/*" ‘C«*j Ij u^ »^tu .J^1^.5 ^j^^l'Alijl J 

C<ijlj L C*mI « C «« «kt Ji j.aL^li>> ,i^ 

jl j7^jl ji (iL .C—<1 iXTT Jt i^.iiiiT (h)tii<^ 

«C~akl ^OC- Ja>b^ *< ijjj^ ‘^. *^J^<j* Jti-*^ 

\jj\ji^iS^yj*»j[ijij\tmyi^j\jju 


24. Paul A.M. Dirac 25. Max Bom 

26. uncertainty principle L indeterminacy principle 









OJ ) '^J OJ jr^^ j*-?^j* 4 J^y ..Xi'itmh 

^^} Jif t (jijS^ytcJj jI .Ji-w'ii| iJ’iki-ldLjlj^ j^oJ 

Ji. »jL, o^y cf* j\ L^JXi ^J J, 

^jIj(3jaL i^^.j o4i ^ I J iiUljl 

OJjM :j ^ I yCji^ ^ ivI^oJaj ^Ac- (_|-«»l 


27. Wilson chamber 




j jy. 

*i{Lu> jLiL; 


.\jj\J\Sj:i. 

♦o' *i ^ U (*^' Oi** 

L*l iJkJ jl J O Ji Ji5^ jjlj 

I j j «UAL2wt 1.4^ ^ jl (3?*^ j*' ^ »J*LL* 

jl^^lcS jjy ijL* .xi-w »jjbUL<« JjU 3 I 

aS”^ ^ '■^^ jy^ ■ >» j ^jflj isi/l^Aljj 

^ U ^ ij ^ ir<;»li> r*^ 

^ytjS j_jl»^l*Jk!XlsJ_j{ jl!^—•:C—-I 

.Xl u L^ x-. 3 . 


28. complementarity principle 29. Oskar Klein 







^^A 


.(ULjI ) 'f yj! 

.c »*ji U ^xUjL Ai i^Ujl»Ui«.^jf ^ 

tiL ^J<»\5' oiy^jj Ji (jt^J »JIaU»»« ^ 

*Ju>w ^^ylL»- j> .J«i<l{ 

(Ja/ljj >jjj ^^lii jj .Ok>»I O^ C*L-tfA aA 

.ijt ,(^ jLI 

) tjJU j;>. 1 jj^li 4{ ^ v/** J.>J* 

jl 4j IJ»l^ ^1 jl .Omm l-Vi |J>^* 1^ C^wt** f*^ 

jjb ^^'ly j ^Uj '.iyj Aija^ dt 

^_J 'j^jttt jl y»JtA l>4i^L^ '•\S ^ ^J~'^ 

^-\p Jy-?1 ‘jl (vfr^ A; J (J^ »y Ai A^ y^y *-Ait >At 

t Ojj J.>^-P .jb^y aIIjI IjC-Ja* 

C^U yyL^I I^lji «j»Li ^^ i.^ _) Ai. U >^ *J^>> 

^*iy^ ur^J ••^y' JJy 

<y -r?" ‘il a; by LI iC^jyjji 

J Oi^W J ,I .jL^ j JmJLw j *y«u Ij ^1 aS” jy <1*1 y 

f*sJl y y^ L»;C.i^jy»*t*i^y_;j‘jl Ai jj«.j3l>Ailjy>* ^lJ» lJi-»iJki 

«.ju5^ «jbl AtIj Li^ ljt» Ai 

^ yi^y At ^1 (_(**l J (Jl*iU A^bl |>A j^l J<JL</ -A^ ^^_>. .««0 / j^^ (_jlAAi^li^ 

^\a» jbi.b i,xa* « « * r .« ' .« '^ /.u*»r6*xiL^(^ »jl-x> I ^ ^ #«iAl**<i 

w.*Mb i X jUC' J yi .St yX y jS »3l*Xi I *^LL*3I I*^ j AiA^^.X»jbl_;ijl 

y\.s \^yX^jjyj jw'l.t.i-«U»_i_;l»uJljjl^lyIy *yA^ c .*. w »b aT 

jyOU Ai At *V^«A4 A^ ^jb oy-^. ly b 

^UXily v^bUjIyl I L .A^A^yl L .,*1^ (jl jl j_^y 

(*^y •(*5^ ub c>L.^)\l*-i?l L Ij Lfi j^ejl-Ai 10iLi_j|»~:S" *ji*Li** 1 jyj\ 


30. C6me 


31.Consei] Solvay 




.^Ixl iS\t>j\'ji\ 

oVt/“ O*^ ^ ^ J ij* 

♦ C ««wlj J*t^ <y* *»^>*>'^ ^ OjIa^ ^ 

Jyf-j aS' i^/__^J 4i jk;^;*-.^' ;_il^j)^j O*^-^ t)^*^.j!!* 

'-4k J-—? (^U«- J Ij C-i« 

yijJy jjj^ J-i-jj«:u4«oj^;;;SJl ,^^<1*1^1 jl ^jl jy»jL .JifUjIj 

•■’-7^ * tr-'' «yk j c-l^y Jil *asic. I j I .-C«< Jjj ^ijk y 

.<(■ >j «4 * iSji^ 0!* ‘(**{4* ;_gi^i M i.« U Utt 

Jl. y.u Jj jl «oJji J*^ J-»l» jy; 

jfl .«^jj jjt j ^ c .iiii ; i -» » »jIj 

»iL, 401 ^i^l>- jiJ\i ft-AOj ^^Li. Ij j^lk# 1^1^. 


Aj I i rt'Ti . t . JJ, .J ^ JJkl Jji CJ u L fc -ji 1 _; U 4 jj^« jLu> 

lA* 4i»-« j J-<v|i A? tilrfiy ,jl* >?'J<y^ Jj *i J i3i*'^ 

A* U. *^ly U. L jl fj^ j' \ ^ TT^ 

‘•Sji Aliil^ iJ_^Ujlj jL^I Jj __;*jJl^ljU jUI{ A? 

Cv«UI Lj A z ..> <w y ^_^^U-i«LflU» ^jjlJ.juf^CJjS4» 

ij yi/^ iS jk» kit Jg* I Aj tJliJUjJi^_y »\Sj^ 

ji jai'jI ^ ^rr ji .x^ ^ jL*U)^j jiSJi 

JLii^l j(^^^lig*,jL*jI jl A? I jijlil Ji^jg* jl (^jljj 


--^(y 


»u-i jf.liuAfjl y y <■ i i' *«^ c.g^l Aj jj, 

3^6^y ^y ^CjLyAL4?li^ iC—l »Xl yy _^l|Jyj^4jlj^j3 


32. Carlsberg 33. Leon Rosenfeld 




oULj^i ji ji> ji 

j 4 I«mA ^ jMOJjl (ji<5' 1) _^l^JU 

**«■>! I _P j^Li J ^1 (jLijI *{ jl .JjS” oUImI jT 

Aijaj i^jj ,*_i L jl ^jaZj^ (AjJ \SiJ ^J ,_rjl*lUi4 


34.F.Kalckar 



oi/IJju^t \j\ji ^J* Aw.»*<^l4>*>« 5 'ij 

l»a~««*< Ol ji A«Ji Ij ^_>A* A>«>J> ji ^ ja^w » t ji 

^ *M\i fjfS y j£ I^yit\ ji 41>iJkJiXS’ ^ 

UJy'J* OJ^Jji o' 'i ui' *< *< 



«jla *i\j\ (ly ^jt * * ,.■■> Jju jl tjJly *S" 

.(\\YVojir-.^:j^) 


<^.j^ '^. ;l ji 

^yJi y 

yjij\ ^ Ij iJ>yi=^jjf Ja-jJ Aj 

'i 0>^jt J>>jl •a»CU iIj'VLI Ai Ojj Cfjijj 

jA«j! tjUl^l L IjAi^Cil^ 

tZSe- j-LS” Jiy ijr^ C.^ TV^ jj\ yJ*2 ^y^jA ^ X^^y^ j 

L|^ Ljl |J^jA A{ ^ f • jj ^iy*j^. •'^^1 A ; ...fc 

A^irfl Ij yt, A> kS\^ ^ j.> Jliiil Jjl ^l^L« Jj jl 


35. F. Strassmann 36. Otto R. Frisch 37. J. Wheeler 



ijt oUliLm*_;^ l|i^ jl cjliMl c»l ijlAj^jil>> 

,x^ 

jl .iy. ,^UJI,^. J ((jl< oUil^ jl jjt 

cJjj .JiJti yo^yr ua—*. j<» 

j_j.2i*_jjj jS”!_/»jl *^y ^ '^y (_jlAi««h iSjy^ jy^ 
oUjin; ^Ijj^I ^-> ^.^jy Ij jl O** *•. 

i yj y «jf j»y> I j J*v» A< J liJ I j I J.}i o^ u^. J *^jJ^y 

.<.^Ljl j fc««>l y 

.C«i«tfl Ij jljiXU y • ^^^T jfA\y^^^igj\ji»t kiL y 


li aS" ^l^l jy A{ Jjl y ^<y •|*e*"l«***i 

Jj^xl .X^ __)) yy Alljt^l^r^Uw ^^\AjyiS bjjWj^ 

*nSjy<J^,jj^ J ^l*J I |jljUL<k<aaXl jl jLm{ A^ JLu j»««>yil> 

.Jii^ il^lwlj 

j'-fjji A>L**>j^U_;^>i.ii’A,»*I.}..> i jCwl jyl £tiljLSb 

jjxU^^IxJ^I Ji*)4ijb^^jj; JftjljjlfJlL AS'^^kwji* 

*jU!l;Jy (^5 ^J;\AJyiSJt^ya^y 

,c^\ 

juIuJI L r • j Y • jS {^ 1*4^ ^Ulji^jj^j xiuc.* ^IjoW *y 

‘"^'^y yj tjIXAaUl j jl \^y ^y «x)Al<<«>b 

oy u^yjy ^yj^ ‘-^j* <j^.yy Jjj **^fy 


38.R.Peierls 




srr 


tfj}JfL ^ J^j(Ji •'^•^y jl ^ 

^^ 2 x 1 * jl jtfj^ 

ijJ^Mjl ^l^Litl t(j,\^J>M ^ >i\j\ tZfit .^.J tj}ly/J .^f . fjdi/jjj 

‘cr4>-j' 

‘jh ‘(jf^ J^^ <^yh -cr?* i k>i'3^ js-^ji 

^ ^y *^^y jy *xw o'Vll j\ ^’”j,Uy 

.x^ .kLk \j jl j jjLi j\^jt iy}j.i 
^ * 

#JU^ AmJI^ jl \^^\jkjySS jl jUlMkil 

Qjy I A{ ) L*! 4 LJv 

xJI ji ^ (^js* (jL^^^ijtJtSj^ Lfl*A 

.Xl*jjJ ^ '-^'^3^ ^L^lijj 

CXuXlwl y <Litf jyl^ ^•X'.iJjlXl^il^jxifL^lljl 3^^ji o*^ 

jl j jlj^Lw ^ j ^^3^j* Cy^ 3 la*** * I j (j Lt i j^ JiA^ 

_/s .x.)j^l (y» jLwLj i^Uc- ■*{ ^1x4 

yt *{ jUJIj ^ 3 *• *i XT ..«lj C«m>jA 

.nC<M~l Ar«i* ^ 3 ^ j^* 4 * 

(^ 1 ^ Jait* ^ 40x»bj5' L jdl> >S^ji '*^W^ ^Xi» i l jUU. 4 .* 

t.i wt ijxI j <JU»l^ j ^aAi .x‘xl iAtJL ^ vtL t y>^ yii 

3 fy,3^iy, ^J^*?**" -^■>^ 1 *^ ‘ 1 ^ 

j\j\MyM (_f yi j JLw jM uJU 4 JO J ^ 4^LA<Ji^> ^^lli 

j\£ ^Ia>1» ji ^jS .C-i ^^j»ji ijXj 4^3U- (>-»• J iAj 


39.C.von Weiszacker 40. P. Ehrenfest 41.V.F. Weisskopf 
42.H.B.G.Casimir 43. N. Mott 44.0. Klein 45. G. Gamow 
46.Lev Landau 47.F.Bloch 48.E.Teller 49.S.Rosseiand 

50. Y. Nishina 51.j. R. Oppenheimer 52. J.K. Slater 
53. R.C. Tolman 




\Y£ 


.xS j\S ji 

^jllljJl^JUi'l 4|j\jii'»>« .jjU^ylJ (^lll jj^|>L«jl 

^jji J^ IS" ^jj j Ij oL»» Kiic ji^jiji ‘ 

ty* j •Oi/*j** 

A«A j I ^X jjl «^JU*i»ji-?l^ !^^ X N ^ T T fX£ ^j»iZt>i\^j^\ 

dJ>j«-iA ^ i««i AK tJul ^Ifr ^ 

OL^I l{^tX*y I .oui-Li^ tfUj l^jT <-i^ o^j 

jXJ^\y Ij 0*Vl •4l>l|jl U«i I (_g'^ ~) i« 

«.X-S4^^ Ij xx^ ^yjl j4>» Cr^J^ J4*. ij^ ‘W^* *^ji 
^;f.l JLfc.t A< 

jl Jil,>jy» jLij ^j. <»^ i i > ^luk* A{ tiy ^Jt^ (ilsJ J 

^_/jUIXX^i^Ux-i»^ jXXit^ly X1**A.1_;IX4 JaIj Jjjjljjl 
U Ij lfe*xl (jjiy jy^y^J^ - J ^ly* ^Uj AiUiw i_^l^l^X^ jl j tCw^lj 

^jLiljxjl i,yai»-i..lJ 4l?4j^.l lx,<? 

A_44maA 4^1 tJLtfJ L .^«»«Jl^I X b ^LkJI xL •>> 

.J_j; aXLIS* j J i 'Hm iii* 

(_^Xtl S ^ ^UjArk- jl <_^4 

4^ ^y “*! \nif Aftjk 4^ x>^ Li««'w«»^ y xlL i.I«<«<I^^ j>^ jy 

JuLaT xS (y*bill lj^yA4 Xy «_j ^^jtS ^ Iam jl XljWC^i Y Jy A.«>ii ^ ^ 

y> jbXtl J A_^Lli i^«4iA.i.A«.^ jl jUiy« J^jiy li- ‘L?®**^j(y* *-* 

.Ay yil«jl 

y aS” iJXmI X (XJX^iy Ay jjt jljXi^UjA? ^ jJI^I a iSjjJ 

oly ^y* J5L1 a Ij^y OjAly aS" JU jA .^yj^y* ejyv 


54.Harald Bohr 




\Xo 

Uj,;^ jl ijA^ Cm«I ^^1 . Aj *^ 

C-ili C^jj j Lai%*i t/jbJb <J_yj^ u^'^.js* 

^ b o^b 

:C A{ (jl_^ ij* iji- ♦J ^ i j. il ^ >* 

b U"“ ' i‘* ' "^ OLl^ A4-fc ••jL/j ^Jj tij! ^^Li. Jjl jlj C*»>w^ 

A^^U-U- Ul LJ->ki>r ^>• •(ii*-^Jtii^ Jj* jl X< A -f-W* 

i^>>- Cr* A*‘ ii ^b cr'*jl»U. .j^ jl< b 

(i.jljl y j^U-U- aJ 

c-bjUA«{ ‘j o^' aS^.>* ^ ^ ^ 

iJU^ aL*.^ cSbjlj 4l*in« 4 j i^>«I J*® ‘Aj^ 

^_ya#w 1^1 t^L^wl <iL aJjjj y 4? 

jji .a;^ Ajj jbj^ji jLi*l ^;yJ jl «Jb»ltr>^ 

u^jj iS^ji ^ aaaj V->^ y b c>-ib*Ail 

jijLL» ^l4)U<4 yJ>ji .iylj 

aL^ iSij JC-iA? y 1*3 jj .A-i ^ b jy Ajli l< y 

W"^u4^ jky^jA.Ai^ ^L{ b aj ^4wa«I Ujijl;A«i^y*j\^jA»^l 
jS’^lA^b^^i^b J^^A.^A;I4S’ 

J ^J>. jbi ^ jy^ ‘A*i<y* 4i»-^ Ai:^ jJ **34*-^ aIUu ,j\^ 

y^fSjj .(iiAi»«l J'Va;u«I a^Lmj a«L 45" IjaIIm.* jbjl 4«*^ jy^ 

4)lju i^y (jAil ji* jJjI* ^ jA* (jl ^ ^ t»Aw> ^js«ib 

A«bl lAjlijLj-j i_^l*4i^*j iSjj Ij a! li* j\S .aJu 

ub jmJ .iJi-ilj|** ^Aij oli^l _^L <y (^jbjb AL^. t Jb b(^ ajj j A jy ^1 

j^dlj-AAS” ^lu jb^ I « y : A ..A I jLi> L. Aj U JL aL o^j3» I ^yy 

o* *t J^jj •A-*^ Jj-i; b Oil lJW- jli Aj*l^(yt ^l» :C«4^ *t iy 

iuij^ u* I j y- *01-^ A^ U o>^ ‘Asij^ 



J tr*4' ^ ij* 

O^ki-lj** L <C^.«Jl^ JjUi^Uwl A«^ sit 

^ ^ ^»JL.>J A7 Ij Jj^sit ^ i.li lUt i IA ^A jL .! 

j? 4(_,JL< jjj^lsl>U-L«/4ji^ ji.Jk»Jb_^ X**.j jA*l^I^Xi 

x^j0‘\jji^ ^'Ljvii-iilsi-i~-jj >L«»1 IjgXi »X jtj^tjt} ‘•a*>>4/* 

•^y. J-i 

JiiiS" C^\jj ^LJIj > i« i m iIj »jlijO (^j^J jl»J 

O^JJ JU Jj S^ J ^ v*i 

.C-J^ oxi; •'>>*-cr*Ji V>^ j' 

tit 

;X j?t oW*4/**^^ ^ jXiiu 

.xS ^s^l*.| \jjj;x*i t ‘^slr*^ ^ J<j^ i)t<»Aw (2jtl tjy,^ 

iUjt j jJa*. *; Jj y XS^ C-jljJ 0**^^ 

Lfc jJ JjS” \ZS\ji Jj4< ^ Ij ^Ia>1]2»> tXuuJ^yt jSyt 

1 a)U*j^ i^U»U; *i iji o^yr^J^ ^ J^j x£ y*c^\jj j^Lxj ^ji J^IT 

ojjn »^) jL<3^ b b \j^^jji '^y *^y 

b jl t-i 4? .i::—I s>a^j39? 

i<_JJi« ^yXX ^jj iS^y iui l«l» :<>j3*t ^LAw. 4,*bl L«t sJ^I 


SS. Courant 


56. Magrethe 




J^t Iw Ul :*l» :Jm,i ^ 

'■-*>*'A.*> •(W* (j* b>t»^ E** Ul 

yiJbIALfctf j» ^ OmmI ^1 

j *^ji A? ^ ij^ *<*amaA 

:X^J ^yijljSj Ij^^.UA^;! *i fc 

A{ nsjjj j^IauS* Udw ^S" Am! Ul iUi'l Um jl ^1 

«j^j|j ij^\y (j» U-i A;^! jl L U Ul)> ’.X_^ _jlL« 

d^Lijjj Aj J *»i**» i 1 A*4> Aj 

tiljjjUft jl (_jIa.^ <A»L>jjj tj*! jl *jU-i (iL ji .Xi^ jXx* ^ 



JU»^^ j i*i t ia' ^ i | «i r <iiii»l ' >« A« ^ ^yy j> ii7niil|jUljt^»>jei A^ 

a!IjI Adij^CwiiT ji 

.1.1 j .^1 .1 

,j CXM ji (3iii«i« tCxilj Cmm 


57. Journal of Jocular Physics 

58. A.S. Eddington 59.J.H.Jeans 60.E.A.Milne 




NYA 


. vIUwl •JLui ^ ji 

^y. ^ y. J ji^ Lr-'-s* 

a..>j^ jj jy 

Jl>M ^jg«i lk.<a^tI.ii>.Mli«4i< j*j*iii*l «\ ^YY ji 

jJUj 

tXi, ^ jk\i^ ,ylA) ,ijt .jJ J •»-** ^ *1 

•ijS'jy* U#! ^yL .tj Ij j\ (jli A? xi y*Ui «jXJ^» ul>^ ^ uAs* 

.j jS” . J Ijjl ,jii ^ xi 

iS^y.j^ ^ ^ u4^ 3^ — 

(c1 C««» « .i j-* jJ (y* ^ ji^ J* ^ J *(^U{ ^ ■^y iXil^*li 

((,0«M<l <^l jX * Ini_^i** jji* ji IA j\S iLt JX l^A)) tijllll. M I _ 

Jlj jjl jxi ^y* _ yTjT . »i I «jjiLxtjl ^ j_f I »x.^x jjl{ y 

^ :>**■*t/* jy. 

«.Xm l^l L Ci^y^y i^y^ ^ ^ ^ ■« “X (^j-ii 

t j^Mo* IXXl^ jmXmjI jJ y. C«i««il«* A; yy< iSjjJ 

A».x«jijy«jl jl ,;>la^jjji y/x’V«_iJ>j_/c.S^y.i»^lA}»'LA*jj 

jj .(XmI *j jS" ^>*>^ (_;*■> .ji* ^ 

(j^y 6^3^ »c*»~jJ (jWvPlS 

yj jy*wjj I J ijliiw ^ ^'^ y U fl %A ^ ,l .((j**^ *J^ 6^^^' L)^^>?’ 

jUI y^*i ^ ^lAi.ilX jy»- jj CJj0(A(j*t ...»:C*i?j JjS” *lxil ^>^y 

J tjii\ijM1 1 J «XX CIjLm XXJ 1 J^y* ^y— I 1 y.^l».((.Xl««X(jjjf A^ |«4 

I y*j <C»mI jIjUa« l*ljX“l ^ Xi '**-<Xl5' .1^ .^y^' I J AL«^ y1 >.- » lAJ 

J A} jl ‘Xil* >lxV cA^ 

.C~mIa O tj ^Jilli-yJ 

^(ji>a*^^ Ajli- A{ U yjwJjiS" Aj I J ylil OlijI v^JLfrl J jf 

j{}m ji ^yikl^^Ulj ^1 jI^aA :CmwU (•*J ^ <X* •^.y^ 


61. P. Kapitsa 62.1ifchitz 63.Tisviide 




ji juimIm 4^^Lwl j oLtiii* 4Lk4CMM j 

3 I ^ ^ 44>»>U 4i OUl^ .iji (yl'ji 

• j*jjj ^S^^-^J 

.•lafjlLjlrt' iJ^ji 

viivl^ljAiJiI olj4>^U-o^ L^l 

•Art I^ U' U. Jj jj^ ^ Vlf a; U- A{ iSjjj» fj* 

l«iMtjj<4ljj;L.iiA^til j*i»Jbj_j«J»jOu4*«_^^U?«_..;w ^4ij{ 

« Vl iiiiii ji^MA (jl A{ aS” ^Lm^* \^\ji 4V,,M«I J*» Il««l 4 |«Im4J 

j^L^U_;^jij*fc(3U7l A;(^jjj4 JC^I^Lm^I 
3 ^^ ^ <>>. ‘AL; i ^>»-j As-lS' Ij U ^^Uv. oU j^->^ *^JLr<i 

jt ***'^ V A ^y A ^ j*i-»j^3^ 

b aS" jjS .iji ^jmL^ jtM ,jijJ«U*jL»li 

A* j\ t^juji j»l j j ^ vili *ji «^ M»J A{ <2L .i.At*i(j aS' 

^1 .«JU*L A«ljl cJ^j<_>(^|4U^^JL>» .jIja«IjI 

‘iijji aL^» :C4*j4 ja ^IaaIi ^^ 40 X 4*1 j aJ j Kyy.y^ 

^JjAl J J 4Xr*i4^l J All 4 ^ ^ AO^ jjijJ ^ JIm ^.'* ^ <ii*^ll* Al 

• cf ^{ I^ lj j (^l_/{ -Xi (_J ^ y y 4^yW.ii 

> -AjjjT xij^ jfA ^ xl j cj^ jji? aS" Ij t^lA^5^ a^ 

tXi/l^yi- 4Jjj aS" .Jiijl.j Aj^ A*m 4^ Aili A) All ^y^AD 

A^ ^^A>».» : ^*^jlf Jou A{ aS" 1 jAi- 

•Jjlf Aaj-jl* 



j J i ^ '-^i ^ 

. J . J ^ eJUj 4j^— ftjI»U^ j\ Oj *(^J^ ^ 

(ji^j .AjI; i.X.»»^* C~>~»» ^y^l kiAy l^«»)) :C-A5^^jijlji_ji«wljA< 

t\^ 1*^*! I iLjC—i* j* l< kiL>\^3^ M.ijS" O^Lfc 

ijl j> A; ^ Ju*i ajIammI ^JtL>L) Ol ji jt *1^ 1 ^ lAAi»«»A ij"> y '' 

.Jul CmmJA; (_5JkiJjta 

Ol< U A > iJ A; *jy. iJ^jl ) jjl jl jl*-»i 

■Jjj^ i^j 'ji ‘«^'>ji ^Jl>^^j>^ 

Oi ^ jy 0!^ I.r4*' o'^ j' 

OVL*- _) jl» A< -UkJj^ vW^ ^ Ai^lj J»~j Ij ^J**. *^ Jju Aj ^yMyt 

.j ^ <Ji^1 j AliU ^Uai^ 

jliixl j jv**^3^ ^Xi »JjLiS^ jl jjc^^Jpjlfc yjy 

.jU ^Ll.JU’ 

JliXtil A{ • J^Ajf A>»>«»>A (^jli>.»l A *^^j L t^^y\j 

^ jjlj .X jlj lawiii Jui iy» ^^i«*.4 aIjUm (ib Aj A? 1 j jLx ol ji ^ > 

L l_^ (jiJ Lpt«v aS" j\^ U y«JiS^ »l5bx I j N JL.I Jj tjl ^jA »jb jj 

((Q.xl I J IaaX^X I A^ A>^ LhX «Xi4wl :JbLMj ob,b ^ a 14-' V |^l 

l*A«wXt ^1X lXwL>*)>:C«i^ «X ljj_fi>ji^ iyi ^\y^[»- A^ jyj^ 

.((C.....i I yi pA (jbji- i^.>L^ -'i^'^ ^ 

ja\ flJL»cu<2>'^Ll j jj Aj^ yJj^y^L* 

ijl4^jyj i^jj 

.i^ IXl jXa Ji A»^y ^b—i \iiljX‘> 

^ Joj *ib^ l,>*^ lj~y JiX) tjS Jj lj^L.< A^ 1 j\ ,j^_^\jij')t t^iJ 

i<JI.<«<l ,_^UX< yu/^Jl^^Jaj C^iA^ jblX A) A^^l jj L o w 1$^ yM^ M M t 1 


64.Aaee Bohr 65.Ben Mottelson 





ijH Ojl 4L>f* <! C jy. ^jJL;> 

*A>ci4 o'^LI jl (jliilS'jLjjl 

v-**-* ^ jUjI jj Ij jL: j v_-:^ 

*3^ _;Jaj |JilA>-)) j\ JjL i._Ji>_>lj .((_)ijJ'V i ^Li)) jl yS- 

•■V; I ojijii ij^y* •<.!—I oi^ <S sjUI ij 

‘^Jy ^ ' "^ ^ et JI Ji 1 >^Ij I lydf^jj 

• J^ tJlw j> y i ‘‘‘> _ jy^ k5 *^3^* -?■* 

‘•-*“'>?‘^^(j3^y^ ^1 »JjwO'VLl jyS^j 

^ jA)) y_Xt Xj^ y Xj\i Cj —k<i43?* OILLh; ;jLi 

■^y. yj (((jl a;:--* j^1 


■^y. ^ '•^. y <S ol-iujyi- iju»j 




L CmhuI (iJL ^|>^ ojH^ji 



I Ji^ ^ 0^«.<7'HJ^H«»««fc(jJlJ l^ al^.^ IJjL^j 

1^1 ^ TYjJOI ^4ij^[^[i- .^1 Sjl tl^wl JjJ 

jl >>;'>^ ^ AL^ J^irL A Li I4I <C->mI 6 jt^ A L 

AA«««l^ii4 A j '•^ ^ ^ ^ VT ji ^jiJ *|*«^ ^ 

.kijL 


ijlJ^ Ju-V> j^a^- 4 j |*ji 5 jS^ (*--^ ^ 


^^l ^ i^y. oj-^ ijjy^ I** «J^ Lfi^J^ilyJj N ^V** (_jl^L-jj 

‘o ^ Oj^ ^ ij* '^Jy^ LSjy^ >—i Li z ^ l a^ iJAmI 

Al.» <C.w^ I «jL*I (JIaI IA ,iy jJ_jC*<il.5 AAi A? *iJJ 

^ L-i L ^j/\J ^jL »j\jji i^IaUS" 


1 . Richard Blackhead 


2. Bristol 


Jjl^) lo^ 


JLcy jl 4 a*L^ j A)mW dl. ^Jijy o {^,^J 

jJUmmIJ JWwmI iJU«<i< ^ b (( C w m 15'» 

^^^lililAjjl Jiiijl OjUp .AwmuI JJ 1^4a*W k{ 

l^ljlJA«Jk.^^llii ttjlj^A>»ii j < 4)jl j?t.^4*>>>I i C«o jS 1 

y ijt »Xm ^t » iiaJ T Y6 4 j yy^ .Jjjlj i3^ ^ 

^3^ yXiyi (jU,* (^jIp OI j *jJ 

L>t>« ^^yiSjji j y •jo-l ^ iXiS” Ij cJI^ 

A) jy^ »jljl j cUmI^ J"*** J jjil ^ 0^ •^ * ' 

^ (3^1*>* ‘uj^j*~ j»*" *.x^U oj^y^ ^ Oi 

J^*' j'\j^ ^ ^y. >Jiyy 


3, Hokusai 


4. daimio 


5. samourai 


6. Mikado 7. Shogun 




\ro 

*t o'j' <^jt oljUil *i 
>> J^l3 AiwU* CfjM JU« Y • * * J X^ C m i m ii Ij 

^li'^ljlS'U kiLj_)i ^L«. j . * ^j *jtj ^^ * * 

.x^ 

JU li ^ V>** ^ jl OUU4 .(Jjl{ 

^jU. li Ojl^ xj Ij ^13 (_jU«jl_jjj U ^ xx^ CtjjXA 

_ykl^''_jj|ij U *->>ii ^ (j;l>*jLlj 

jjty j_;l^<(,ji*L~. 

.cImoI Ajb^ ^lia»l *j ^ «i > <>i> i ^ i^ji^j^X^ 

jj?»J jcu»1jSLI iSjj4*- y o^-> 

»L44J ijk»-l) .x^fjAj^j^ ^y. 

i^buJi^l JjU jji *i *JaU* .iJjfjy* ojjil *» 

.XjS -Ui-J iJui jUuI <J\^ 1>J j\ ^ •**->t/» 0^1 ‘*s«JJ 

jlji J^, ^^)l^CX,y 

^S^Jy^ ji» :<X^\ *-»-I ,jiXf ji *iy^ wij-ai* C—U- 

{•jj^ ^1 

^lilp« JbL "I 

jiCM-Jly ft-*l >-L.*\^T.ju»i-^<u-j;l4-iji:tJj^'(3i'^bij^^ 
ci L Jufcl^ jl^l J Xi JAl_>i> ^^l3 C— 

*1 yi*Jy . 0 I 3 ' ***< 

yi>j^\jfyi\iCj^^ -x:^ ^^^}ty^^Jt^yT^^ <S^y^y 
yySjScJ^.X^iyi' ^A?A Jjjjl.ijs^*j*-3l< 


S.Deshima 9.Nagasaki 10. Edo ll.Peny 12.Kanagawa 
B.Mutsu Hito 





^n 


J^l A** ji ^ «(i^ 0^1 *{ 

jl ^(_JjLaS*l j ^I _)lil (jiSjJj j{ aS" 

j^a£-)>jlfi'T ijjjl .C<i«»l *J»i iJki j$ 


jji-i) AjL Xt aS" ;-U$^ j jjlj^l 

Ifjl jt \i -i^ Ju W Iffj ^ jy^ 

«,'I«nil jiLtxl jl J^Jaj J<} .jl^t 

«Ol»-^Col Jjl oi j^. aS* OW^ 

A--^ A^ Jill I jk ^AAT 3I .ciU-l ^J^jy>'\ oUjL, 

Ojvti Aj ^1 j*.^^ jij Cm»j^ ..AjLjj^ aam> ji 

<^Jjk ^i ji a 5' • ^ AA^ ji .iyit^j» aaJI^ 


^y*jlj iilj» iji.w>l A^wLw A^ ju^ ^ J j!\ j^\ .iyin^j» y 

Jia^ :C^Lm JbL A«A .((J^ tinSylLH^ L k.^Jk\,*A 

^Ua»U-j15' CnnM\,y^jra£- ^ 


.jj jl>wl 

l^l O jji ^_yiSjy A< lj^^l3<A>li. jlf T ' • • ^ • ♦ JL« ji 

^_^ ynnS I J* jl Jli^ji*- ^UtJul jl j»ljj I L _;) jl ^iLi .xS <y* Jj^* 

jL:;i.L< l^jUi a» a^ ioil y^j\ criy*^ 

jLi/t ^2;ii *i iSjJ lJW*^ 

_j J»L<i»Ji i^l^l Aj ^j<tj 4A*jjUi^jjt,__,-^p jj Ul«jj_}l A}^_^0ilic-.*jijj^ 

<JUU A^ I ,jj.X! tiyi ^y* J"^* (,^ I'A'J y4^ ^y^UjiAiJ^j 

j*i- jaS ji- a IaU w jJ j A? ^^l tjji 1 J 

Jj* .iji iy yti ■ A/Li A> a)L i jjjlJ iOmmI oJjS” 

ijjin jAj Aiii^l^ Ij yUxt ijj\y At j ^ jjJ- ^L.j»-I iCA* 


H.l’ere Meiji 
17.shintoisme 


IS.Boissonnade 


16. David Murray 



cJU A«yh j (j*3->** c^y. ** Vfstlj>*l— 

N ^ N Y jl jll Af ^ jyi* 0.U; JU >> ^ oL^j-Ai^ 04* 

<b'UiI»^UUi< ji dt *l»j4i l{ j***^W^J' 

,X^ 4/* l«‘at«i>*- 

^ylOji^ -‘^^jt *-^' Oib ^ o>* »_r3>*^ ^ jljLts—* 

jl A? ljkjjjAjl.> (jl jw L l>_^j>Ailjjl j* ■ ■■ ^ 

«I,^li C*fr^ Aj ^1^1 Ijj^l J*-a^ Cm>j^ (Jjf 

jl^jio (jblu-l 

cri^ ‘"Ij^jl c/-^ j«^ ‘xia:*l>- *Xii 

Aj I j xi ojjij ijiij ^ v"®*” 

.jlj jssi: 

«,.. C % ^ «i * j> ...^^^2 —JIa» 

AiJ I -4 aI jAi *<>3^ I !■>jt 

A{ iS^ji b j^^**** Ui^ <j!-^'^ *i 

Oib b^>, ‘^b -^1 o' 3' iJjs>- oj9-' t^jU^il 

ji b'^^ .0—1 •JUOifci 1 j -t *-”• “ * va^ J ^ iSjy^ iO—<1 j^\»* 

LT# Xi^ AiLi^l Jijji ty*^ ((0«—1 xaa till Am— U ajI»)> x— >^^-i>u. 

tf Utt I diji ^l> |.sf-ali^i <! jib JSUjjiS" |.:J |.i.;l 

j' (O^'oi > Ojb 

j' t^lAiLu »jj^ ^T4_^bo^'j^' cf 'ji o—^ 

'^Ji 

^jjit titi-J j—N ^»Y Aj^lj YY^ j^bl^ji 

<aL sa> m \S')> o .t » l^y^^y» b'^^ — yj^ ol^-ulj ^Im>I 


IS.bushido 


19. Hideki Ogawa 20.Hideki Yukawa 




yy^^ ‘jj-* jI .«> j>:i' ol ♦jui'jU .jliL Ai;.LiU ^>-o^ 

^ A. l^l >, Ij(.U ^^^ 

Y^f JL.jl y .hxjS ^ 

jUl 4,^.:? J?l^Aj,y_lSL^I^l;|^_jL‘j^lAu-::j|jjl Aj 


.j-i b •C--! 

.c^t .xi b ^ 4, 

.L-1 c^>)) c^.L .j/ ^ i y.jlj aT j> jT 


.A» 4 ^ .Aom r • . 3 ! ^ ^1 ^ ((JLUAjS^-i 

^ ^■4JL^3l 0>--^‘1 ^;Uj 

Ji-x^ •‘-^1 *-^ ky j y^j'' j 

L \j bxi^ 45” t-w<l jjU* Ji-x x;L .j_^x ^^S'UI 

•^1 ^ u.>j-» .xU.31jb»< Jx ydiL .c^l .jLi 

(jU; I i^bJU jjUlxilolJkS^.yi 

lJ .«^y •c«-i>.L. Jb oiy*<)>:c^l 4 XLy 

iv.bJx^^j.dbj.^b^^ :c--l ob-^6b*;t 

^yxiU y<^l> ‘ib- ^s\A\x^ ^>>1 uyi^ jy. 


•Xw j; j jj j^\ (\^rr _ ^A0•) yj jJj) ^Ux. ^.l Pierre Loti .T^ 

T” •'^bAy y-,y 4;-(Tc—»i ^^jxiy 

22. Kamo 

^.>1 J;_^ tjij, (^'^^f_^Affi) ^ jf.\j. Rudyard Kipling .Yr 




24. tori 


25. tatami 



\n 


^ «*JLi N f" ^ ^ X IT IjjS'jUA 

Uc > ^J<1—• A«Jfc A;^l ^ X,****^ ‘^js* *>. 

At\j ^JilAi^ JJj ,JjlX ^yjLj> o'*^ I^Ujl^ jJ Ul iX ^^ J». 

«^Ll^ jS, Aj I JaI olj y \S 

L*. ' «^l .-A*jIAj t,#*^ ^_5l4--L*J »jl ji ^ C-*-l »xi 

jlS" t^iW^ *-— ^'^j '-*^W 

.j^ 


J_^L» jl ij c#<^ j ^ 

i_rOi^ Jj jjl j"*^ ^ ^ aJUia tj 

Ijl5'_jl lyi JLJj I j J'^J^ •■^tx* I j 

• *Xi I ^ I Jj |J^X> y yS *1'^'**^ |1 ■•■ 1^1 

"^>-(^ ‘A>» 

«l^X< |j_;X ^ jt ij\y^ A; ^yk l^Xi 1J jJX J I 

aS" X'lT'Y 

^ ^'3i' J*' 

*-lijs< jJ J 0L<A»1> j jj l^Jii-Lw. jl a5^ jji ijtfcA ,y^l.AJL ~» »J_;J ^1 y^ y 

AAm*^ ul-.«^i»-^) A^ yj t-XL^ »jlil>.. < I 

XVJ-^jIa^ yj «jl*xt A. ^_^j,^_;ASj^ L" O^^y. kijS’ 


«^Ij^L< aj_j ijui ^1 _^icu-l A~j'_t»^'/j^t^U$^3l »j^L jUjil* 

A^ t J^ «-kALX4 ^jly ^y» I j'yy A:^ y jip _;J Aj CJL<?I j ^JaC- CJLa>I jJ 

i'^^A-J-yi^l ^ y^ ^jy o\y \j 

J?. <S}J j' jyt^ Ai .*J^^ J? »0y aJjU^ JaI aS” yfc-S^ 


26.Sumi 


27. Chang-ize 


28.Hao 


29, Hui- tze 






^ «i^»>‘“** (_5*^ ^ — 

l*jlj^y*J ^ ^ Ji iJim^mJ jyt Lw tJlAJ^ 

Lj-aU 

jL^i A;^ li^> 7 l |j<* <4ijll ^4 mL AJ IjlMt^fiiff A m Ii>— 

A:^l|^U 4 ^ jij .U>t»i hi j!_ .Juilj^^AJ 

Tc>mo^ (jL^ 'i fct w L Vl»- .X^j«mL«^ » I 
tjbjkyyK^ O^ {y^y *i y . >«» ^ »~ 3 _y..ili« t 

U u^ i>* t/* J jt* t_ri •■^^' ^. “^ ^ J't#* 

• l^ ll IAjIm 1 ^ |jl jl :JLr>V ^ L«M I jlj .pJLtxjljjj* 

.((JUa»w^ ji- IfijAU 4 ^ 

AZji y yj^ O jy^ 4 { ^y^ut <il*^ 4 ; 


ko k f 

-'hi yu !e 

C^ji. 


_^S}*< 4i*«l^ «jL« 4^15” Ij 4*« 

jyOJ !.>.> ~ >i>..J 4-^ ^1 4:L-Jk jl ^^V'T jl .|^J y iil^ 

.-J—l »jl j L|j yjy j I 4>..J»4$^ AJ^ ^ 

ilA* tl.Z.%Mil |*jl ^ y ti[^ j ^y_y tji^^ dS ijjJ jAj*|,^l .Jjj 0^3 U^ ^ 4;ii'li*ip 


fyr ji^ji '^''' j^A». jj c^yr 3 ‘>^1 C-*i» jL .jjb oyjy 

jl CmmI t^U41.^ dS iy bJjd AiiySj ^Uj jl ji .C~-l jj y^^ 

^ *i W" JJ W'i>^l !>► y^ y^i^ (_jU 4 iMjk 


j-» W'j'Jjt ‘•^ ijyr u'Jrt- iS^y. 

(j^JS'4i«^4S■cjJ^^ JLa^I jjA ‘.■i^:>y.jjyi!> Cihj^j'f ja^iS 

J^SLu jj 



]a^jt ^ Ji y ) J t.' : . ^ jl 4? JyJi, 4^1 L i^i,. i7 y ^^1 ,4*41 ^^1 L 

yi j~..-^^.I f_^\tj\S i,Jl^ y .JU> tJjiy •jl^pliKjI 

•i^ J_y^ j^jiS^ <4.*A jl .Cm/I 4ii>«iA jl l» {Sji imiut^fy 4? <^l ^j*)l 

jiJ y y^byi vt (**0j yy 

.CwpI »jLv Ajk^lJ jj yJSy 4^ jul»^j o**^ jl ^y 

^j\ o\ oiJ\j^^\y Jljly I J j 4i-^ Ai ^)J\Y)X^^y»»^\ 

JJ^L-Iij ^Sjy^ J U*jljjl «l_A<^jji 4--jliu U «Jb^ oljj 

^Utl•jj4S'_jl^ ^^jU4:-jbj— oyy^ —^;,j^i-<^^jj^4i-*fcj_j:«j,Lk4iM** 

4^ CjIj '^''y^J »jjjl ‘jW '— ^y^i^ •-i^l* 

jl yX^ L* ijH ■* * .,■,..fc Aiji ^yjyj yy 

4ii.«MI i yi* »«^M^ ^y* (^^i ‘^ I y^^^ 

l^jIJ JLl^J ^ JuLl |_^l41_Jkf^l^jJLii y^\ 

^J L ^«J ^y*i N * jl y^ tJ^L *^y. 

^^y {j\y. i^Jjl t>J J (**^ ^yjjt^ 

>(j I im-^J^yk 4> 4$' Ji^ ^y* J ^14^ j \ y fji'J'i J '^^y, < * t ;n > ^l>4*in<> 

^_^1a4z«»a y >*^jl^(jj y y So ys y ^$^1***^ ^Ijuw 4{ l^^r>j’^ljk<U <ii»«<i« ^b>4 * iii> 

—) y^\ O jji Xl; ^^l4 i . M «fc jA y *J^lc- 

jIjuL (_glA4 7 ,....fct)jl i>y^^4j 4$' <^Lu»> 4{ ^ Ij^L*A (^l|J 

.C^ol oyjy jl y-~^. yy ^Ij^Ai 

jt aIaI^ (jl>^ *t (^Ia « ~a y^* ^ ^j*Lfc 

04 *^ .jjj? ^y* JviL ji dS Ai Aw t^yii 4 ]^^ oyjy s osyy oU* 

4j t jj\j^ OSyy ij "~ y * y^^ Jlili I Ij ^yjy^At j?l 4Vi;-w y 


30. James Chadwick 31,Eugdne Wigner 





MY 


<0 _,;:^1 j\j Jlivl \i^^J>y lit ^ \ Ii—w y At .Xm 

At,jL^_j:^\ jt JliiJl 11** j^Lk^ ^ yjy, iJi>V u yi jt 

.•U^ ^ «aJ ^ -Xi^l tJ*V* UJ J* 

A*J O.Xm 0»XaL>. 4> 1 ^ Mi«^ t^Jji t.^ 

jjl jf^jL^jt ^1 ^ ^1 ^UUjI O*^ ^ 

>'jl 

4^ 4 C ^ M pl ^Xj* 1^ jj — iiLs»^ ajlAll ^ L — ^ 

t *'^yt jjj ^I j I ^ ^Laj \ ^ V * ^ 

oyJ yk Jy ^-joj ^ 

<..4*^lJj ~y^yj u yJ^ N ^<>ii -<* ^ <\x aij ^^*^1 Jj 

■^y^iy*^-^oJ Jy *i jkjy ’A J---^^ 

ic l i» n i I ^a\i^ tWjiJ t>«i« ^ tyi^ L 1 *^J ^t lit 4 jt^ t ^ t ilt^J 

«jjjt lit |v* ytyy ^ i^-s^ OJ •'—«^ll* 

*Sj y^ ‘ J-t' ^ Cfi^ .Jj-i iO^t j^Jijj jt jjl j 

'Cjjyy ‘oyjy,. '*=— i^ j>- ■^' ^ 

ja^ iit_dU^ J^—^ 0^ 

■ AXi^t n^iiiii.i ^ L iQjyy ^ 

ijS*(j IQi*'^ ^ A; i^'Kiiiiiiiii* A«fc I^^U» 

oW* oJyy—oJ '^' ^ ^ 

*_)^J^Cj^^Oy^ lit aJ jt.* t J ff li*4j ^ 4«J1»>«I 

3t''’'>;i-i^j .jj ^.i5:-:jb3i^Yt-j/itA^ ^ia^u-u 

.iJliM«l I.-A j i * . ^ ^^ iJ—jt X^I^^L»4 jI A^ ji Ajt y jl 

Jut ^ aJT (_gl A l ..^ ^_f^,|JJJdi jj aI jL^ t Awl^ <lo jjiilj 

Jy^ i^Ia 1_JI C»^L« 4(_^jt .iy JuS* t_^JUil^ «JLwt Hy ^y^ 


32. Igor Tamm 


33. D.Ivanenko 




Ijl? Jl jl J jl jt^ *tji^ ijjJ ,jl*lj (^IjCjl 

.jl 2 i\{ iImm) almJ I jJ AmuA tiL jj aIjI^ a^ *ju>wJG I ^ 

xi JJ,* JiV jSj Aj ^ I 4 J 14 ^ j Jy * Vi' J c»i*^ 0 yj^ 

(jl? jj ‘(^ji aILl* (JiAjI^^ jl jj*i> .cUmI^oULu ^Ia; Jx^I 1^ li»l 

(J ^(»*ji C«^ ‘f^-'*'-^ ^ •*^ Oi' ^ 

uW b(^y 

^ ijl (^1 ljjlii..ii Ia^I jlC- A{ ^ ^T‘1*' 

jl^v »«U» iZ>jJi (jl«u<* l< Ij oyjyj ojyy oW* ly*^^y. 
«U» o\ ^ ^ ^Ia;:.^ CtjJi .xS Uityu <^^.«^1jjUj j^\ 

ai»Lj1>1* «ji ^1 ^J^\ji- xLi c»«-«.i »JCi A;;^ljLt t*^ oy^ .J^lj juU^ 

• ^"‘Lyy* Oi‘^ y. ^IixIxmI OjJ^ oLy^^xj'^ «*jui> aJjI^ 

o*^/jl** j^aJ xXij.<zXi^ ^j*j pibjjl )_^tAtJbt Ojj J jVy® 

V-. iy»j^ c—ijl Ai^y it IS" ^jUa^ iSsj^ 

l^;! a5^ juI jJiJ A< \<z^^ jl «^Lfc j^U»ji«l ^•xxS 

Cw^y^^y tT'T*' *c»i^y <j^y J^ js^jj 

jiA^ i j{« t .jl jjl A» i j <,}i^ iy jj (.1^1*1 j ^J’^^J*jJJXJ^ y^y yy^ 

,xS Cw jil j ^yi«lA*.A/l j?l U Cwl^ ^j* Cxmj 

c«»»>A{ »>x»p aamI^^ *^y. yy* ^ ^ ^ ^ y ^^y y^ 

Aj ttJCwi aIjI^ JUJv * y* i_r^ «*^ j^ aJL^U jj ^IaiLuA O jjS :Jj^iy 
I_;AAm\^^I l_jls'_jj U ^ .X^\t y iS jy, -ijlj ^y aL^U ^ C« y ..J 

j,\y T ♦ • JjL *X:.AljL»»yA^ x\i^y^yjX^_y^y^yj^C>jyaAt 

ujy^lL jiL ^U c- 44^.-Lilj jl y'^jy. 





Ml 


lUL^ jiL^ Ji 4< ^1 ^j-^l L*l tXiL 

.ij! «xi; 

•j^(5L:2c.I L ^ 

.jL (_r^ ^^LopI jj^2»-ji 4,_)-^ 

JLj^ I j (_^ju«i*i>^ Irf 4Ajb 

dijjJj\ Al iiji jtM ^\jl^Jf» J ij*^ jL** ji 

4S'j,i«ljijl jjLJ jljjj«ii_^ ^jir M il ^ i i l ^ I jaIIJm 

(iL t^J^I y^^y»Ai .JLw ^^lA((c^.««laj ^j£- ^.jjji^ 

jj jjly* — vJU<»<l (_j3 ^ _^l ji* 1; lJ ^ 

ii\j .JLmL Lfb^ «jujlAi «JjM OJ^J^ 

1^ ‘Sji^ ojilS^_ji jlip»*ljj^ jU»« 

.c—jlSUl t^WiU«^;;is:ifc ^^Li-**j 

LjCw,! 10<yb*cA*>*'^«U»JjA*, •jij^l 

cJU Ai x I j; ^‘. A^U (_ji--1^ j:j jJ 1ji jJ 

i>£3^ ^ ‘ *jlm oJ ^ Ai (_yvl *.kALjL< J Jolfi I iS^ji 

tit ob) ^1 ji .ijt jk*ljLi cJ^ jj ^SJy^ 3^ jji 4j»«l^ 

^ ♦Ui^ J <^lf.lit)) jJ ^ ^ O*^ 

»>> t5* 

jl^i^lj JAM \j J 4ii jl 

Ai ot»3>j ^ji^ aj jj-“t j_jl ji !i:u«^ (>^^Ifiijl; 


34. Y. Nishina 




t#: o' ■»>^J *i i**^ j 

jl L ^«S^I jl (.Ltf 4ia^4? (jIa* •jjli«4 jjjit (^Ijj .iXLlS' 

«j-^J jl Lj I^ jl J-* L-»wl ^ JCj ^ oLfli*-! ji 

IaI t<XU«rijl jlAliLoi1 JijI 
»\^‘I «A)Ujlj ^^JuiJ^dt 4,iMAA|vA jli OUliil A*>3l 

iJli- j^*VjAJU 45" CmI J4 jl (^L^.1<1 j jJ LHa 4^ 

(*s*“^ JS^ <.#*«^ Ji-*U 4^ (L|^‘l l-A-J 

L Ij jl —<^jA *_iJL»- 4^1ji ^ 'if‘'^ * 

jl^_jwl; jjj( I ^^1^ j_^b w y-M i^Ia4« 

yJjj*i tiSja? jUcI jj 4:j 

^l^LiToia j? ,_rr-* ■•^■*^ 

C«jh^ ‘L? j' *^1 iji' tALfcJjl^ ^IAwiiLm .!*>» 

I J \ ^ ^ ^ J 0 '“**^ js* .JLLiS' 

i^UJjI Ij <».A^U)lj (^.AjJ^ji«__;!* X • • ♦ jl ^*Vlij :j ^ »A*UL* 
»jlp I jJ 4^ ^_gl^it.ilii lAjl lJu jl 4^ JImI,* JuL; jl 1 i M «< 

.jua^L ^ Lft«_^l \j 1^1 

^ ^ Ai (ji' 4<tllli« 4{ jl j) jl )^I4 ImJ 

jJ Ij jl <.y > ■>■■ » • jl ^ .JliA ,I 0^1 J .AJj_>jI ^‘-^Ai *"^ cl"*^ 

Ij jl Li:-j(j JU 4»J«4S') AjS" jl jlt (^I4m 7 jt J AjS* •jlx I 4*J>^ 

(A^A *b Oi' A-* (A**'a «0i .C—J1 aj_^ lSAj*'J t a'*-*^ AA* A^Ai 

jA jtw l><iiL 4{ <aL (_jjL«jl^M f L> Ij (^.>> 1 1* jjil A ^«.i> ‘ f jt ^ ijj ^ <Z>jy^ 
^ j<U^A4^ jl^ l. H « ? 4jtlUlM tAj**AM «aIajI_^ ^ ■ii ^k Uj^ ^^lAy»jA 45' t^l (iltljl 


35. Victor F. Hess 

36. Robert A. Millikan 




.Jj^^ 4{ A>>mI Jk? 

(tii* Ij 1^ L I ji 11*4^ t^liililjl L 0_^MJijjk^UI 

■J ^ Jfti. J jt J-it-jl Ol _;i»* jl (jiW^'ff**^ ^ 

1 jUy j J jji\ ^ (jsi^. ^J ^ ^ (ji^ ^ Oi^ 

oljk* .a:^ i^UjL tjjj\j 



(Ci^^ -jj g i^ij M — Ja*) (aUUI di^ 

jjjji^LJa*jl ^U*«*jl tAjw:A»A*T ^\>^aij\ (^l^« nj lj 

ij^ •<y^**'^4^ oiy^ jl L It 

<yi,JOi*j yr kS'^^. y^ *t OAj-jj' ^ri ‘•>jb id ty Ws^ 


37. Dimitri Skobeltzyn 38.Walther Bothe 39. Werner Kolhorster 
40. Geiger-MuUer counter 




MY 


i,J^ Ij ^ ^ dJU>iLy ^L * * I jj J 

^ ^^N4iii^>lp»*< ^^3^ ^ AAJJ *jj L O Chilli W 

ijl-^Js* .1 C>j‘\j >|*i-^^ j*^ iji^ 

43 ^ *^1^1 Ijjjj^,1^1 jLi tl^^'ljjJjl (j^ JjIjI *-^ 

^ j « j' - - il)) »lX.i.jUji jj jl ijw iJ^l j iy. 

elXwUjl Jiy (>*«^'><('^'^l^) 

oAw U{ I A{ (3^;«»»4t^l*4^(^_jjy ^lijU^li jW**i 

.N^T* ^l y^ ji .JjIj \j fjiyJ^ (^L»jyliil j O l. t . i^ J V^ J 

jB Ij jl ^jwL ji '^ n t J 1^ j C»« w . ' > ^ yyk^ _)i JLo ^ ^ (ji ^ . j L j * 

‘Oy jlJ^^ jl^^^lijl *j tJJJjl^ y 

Oii *J^J^*>-*^ iS^ji ^ ^Ji jtjiS JJ^ C»lt-l»*<4,»li>^ tiy li^L.xli 

•L?** (*^ ^ y* 0«" ^ J'^r^ ^ ^ c«tL- 

Ijji jA (Jjy^y ^LL* cjly •>y 

^ .... l» Lj^(j|j^dli^J(_^J^y*X-CJl»-4{lil*ljl^jil .jjL.»>)_?jy yl kiUtl dL 
4S" y «^j«»> j l g LA*(jljU<^^l tiy *Awi Aiwd ^ Tdi ♦ ♦ ♦ 

1^1 jl ^y OWlil*jJ j?“^(^uV3 u^ 

.iy »JLli 

OljJ 45” JuSt jyOj I-Uj I .iy yly J jL Olji 

^1 jl y oi y ^ ^ til>l ji ^1 ^ y- 4f ^Juc* (_jlA4*iJi5' Ul »ai>m 3 Oy^y 

L 45" J *1^1 ,xS *^y I j J i —^ ^ (^*-<1 

jl 4 S” ■Xw«3 ^yt^(jfW’J I ^ I 4? ^ulwii ‘Jy* 


41. Cali fomia Technology Institute (Caltech) 42. Pasadena 

43. Karl D. Anderson 44. Gauss 45. Seth Nedremeyer 




^CA 

jil— .Jjj ^IJmJ :JL)JLLi J^liiL* jli^\ Lj^l_j»^lilj^_^j#.iJlLil{ Cijfjj* 

W'/jy, 1^'^ ->*“* -^'j 

jl ^ ^ jJjliil A> l^I .Xiji 

^l^Mii^f- .XjS i^ u Ai kiiiUI la» tj^ ^ C>si^3^ ^ 

jJ,»_«««« (jil C< i* « ^ Oi^ u^* ^ 

)*5****j'‘(*i'*y ->^3^ ^ cf^ •'^ jy^.J ^ ^ (J< y u*** 

.j^ 

jL—i oijj(^jlj«j j jj2»- A{ iiliUl L jLuLJliw A.*lil ji jAa J■J^^^j*v jjjI 

Oi* i>*(y v" 

j J v****^^ <Sj y ^ '-^-i*- *i tO!_/i 

v'-'J^v ^ W *^ lyW'V>^l (^J>' 

1 ^3 y yj |*A ijjy^l tOl ji ^1 ..XImIi OJtJjf^ . X ii> ». , i I y yS 

AJ_jJC»l_^(^l**.iji-t«jl»(_^lA»jljjjjlJL»- 

jj c**j tiL j (U^LuL (iL 4^1 tiUljl jl .xjS y 

ui^ljilt^ly u>-***'o-**^ 

■*^ ^ (J y »4i j' o.X>Ma^l^ jW ^Ip L> ^ i<illlj| 

(jl-Xsi*^L»o I tpf 1^ t3 ji C)^y^ .<JlJ ^ y Cjjy^ 4 J j{ (JLm *^1.3^1 dUllil jt_j 

.•i^y LW*y^ ^ ^ tiy ^ 

-liJjji Jl*-jJ^yJU.JlUS^ jjL^UUw 4|5s4 I jl,^jl^ t,jlJj 

I j*U»^ »jlj Olji 1; .>_yj -^y ^ «^_j?^Lir jlyu)!):JLi^j4 ^44/ *i 

iSJJ ^^ Ij Jl*** OJ.« ((«^U^W 

li ^^rV^jl*IjjjLwL -Xss ^<_^'^li Ij4-i> jjIjJ?ju»1 j**<j i^i4»^p 

A If‘i^jyly yj (jlfe 

i^W^yr oW- •<> W« ^>»- L L*l — Oyjy. i u^y^' 


46. Pike's Peak 




I ol^ JLu ^l«jk ji .jijlj j C)J 

Jxm<jJ Ai ja\ tjLMZ* I ^jM i_^Lv jj (M.I.T.) 

IjL* At jtji j ‘<,5^ j • 0«i jS«"l 

*JuI A{ ^ jt\jjt y 

tJL.^ !jJL jjC*»jlj I(^1^ . C i»IJ \y\Syi 

jl aS * JO J—Jax-y *i 

—'lj'(^*-^<^,r^ji!ji!j J^J-Jj^ J^ 

,/!“ Oi « At .JLwL ^^Uii «U» 

) b t>tb '^'-. J-- J ^ J-l J-»jl ^ -slj*? • jl-j o' 

•jL y^^J* (-*-",_/• ^ ■«»'**« ^_y....*l C I ijL^ ^ ^ Ij 

*-Ui «.X>vU OVLt Jj 'j'^ji J^' ^ C>*l»l 

JkiJj^*jJviL ^JaI y/M I ji^j < A >>.IJ ^ A'f y yj At _/^Jj^J^ 

•^y, »Jul |*aI ^ Jlw< jJ yi Aj ii^pmMP ^ 

tJLj I »j^*$ tA< -ijjjS"(.jJbfc C-j*J IjI aj(A» 

(_gl A' .■.,h^_gl^jOi 'j'^Jl^ AL.iL jJ,jL»*Ai»l ji ^ 

j\ Ai Li J^ yiA^ l^ I jt ^ ^ ^V .c^iK o I ^ 

o' '^ ‘*^ -^•>Ji 

jt\^ J-^ J O y*' vljljJAj ^3^*i* At 1^ »C«t^l oAw Aafc Jt 1 Aj C«*J 

^^^•oj j'jjf** ejL 4jj aS* At.>^ j'^ : .. i >i..i ^...i. i^ l aX^ jj 

»3ljL»A«t .c~«l •A«i AU j? ^U.t(^U(«.»At Jt o'jj' ^ iytit •■V*'^ 


47.Jabez Street 48.E.C. Stevenson 49.Masa Takeuchi 


50.Torao Ichimiya 51. Robert Oppenheimer 52. Robert Serbert 
53. Nature 54. mesotron 55.mesos 





kilil'l »^Ll« iijj jl ojJjj* ('--^ 

j>-^ -i^ i^J .tr-l .I*! (C-.I Oj^ Ai^)^S ^jt o>—lij 

O^rv) 

0^^—Lj*-:^ tj. ! . - --. i ^ (c^l J c^ 

.((N^tV]>-L .^) 3^^JA 

.j-i jJoLm 

_^jjl ^Ljjjjj| y» ^L'i^juj.^Ui^ljul 

,1 Aj c~»^>j>dL :c«^l ajjj 

«JLU5^j 

Ail_^jl aS'c—I »j-i *j^ ^J>_ jiAS'jJjljc^jyljj 

^ 'j~~^ 3^ (.5^ (^I^ ».xuS"j_jii 


56. meson 









jyfi- u^ ^ t^loU L ^LlLa^ ^jt L j^l.jLj jjiJ C*jM 

.iy ^J:ai\ij ji .jJIo ^ 

^ yjj )|. « . ? . ^ j\ 4^ jy^ C*AA A{ jy^^) ^^\J 

b OJj* (.#**" Ji O J*" ji ^ J 

^L‘4j j_jil jy\»" C-^jl ^LljJ ‘^ji* 

4jl»»»»l ^3^ ^j*r>««J jLtJb* yy 

.^^1*3 A^\i ij>\ ji .c <*^ b^ji ju j Uj ♦U wji*3^ u*^ 

olyl J\ iij\:t^jjy (**^ ^ xiLAiJ-ljlj t/"^ 

<l|jj3^ ^i^b* iZiJy^ 4b tJbJb y ^ M iJ g UAoj y ^I 

Oj-^) iJ^jj^ *;j^j jt ^ ^y- 

<iL^ Oljj L ui*^^ 0,>j^ ^ ‘j^-> {Sy* 

_^|jbljlj 4^L 4 <XmIi jljbL cjJtiL jjI y *‘ " y y SJilil^ 4i<irl,> yLiS 

t-b^ ojj^^ 'Ai *i ^ 4*14^5" b.>wJ ^^-^ 3 ^ "Vi^ y C»Mii j^\yi\j 

^ .-U i jS" A^ U^ b dyy j*^ Jy^ui^uy b'^^ J b'^ y. -^y^ *-^\y^y^.Jy 
.jUmIj (•* ^y^ ^ Oju aS" jJjj^ y (j*"^ tr^ 

yMJ .^ji obi yy ^ J (>*bi yy (ybi y^ 

yy^ *XyS'i AiJ_j4 (^ 1 |jj 3 * J^ ^ ^y. 

y^y.'^y. 

ji 4<,1mwI ^\Mys- J _j 3 *^^y ^ y^ j\^ yj 

(^l#4L3l ^ jaf- jl*A L y^ ^ Cw/l j lil^ 4 !^ JjU ^ ajU 3 I 


57.Mituo Taketani 58. B. Rossi 




NOT 



cJU.^.c—1 »JLi VI jj>. Jj :oy ^>j4»>ls^ 

«Omi| 


tjSjiij JL.^t IJJ iS (j^j OJ^ j:> Ij aLs^U ^\ .0j> . 

.^_f iiSj^'^ ' '' 

Oi >■ I x J u#* Ur^ >Vv j-»> <y ^***** •^-■*> 

jt\ 'iiilil (_gUA.?.;li'r ^ 0^ j^ ^ t 

I_^l>.cjlt A> Uj A^ jjOUiUi* .J-i,_j.«J Mjli Ji 

oU-i»»jL*l iiy, *a-i J-SL:iJ \4J^> »l^L .^.tj jJ -^y. J^J^ 

Lf*^ 


59. Mont Evans 60. Colorado 




(_>!*»^U. ji ♦Jji ^ »J^\j j 

jj .Jb' JlUal LfcAi»^^J Ajiy^ aJ^[j) ^ Xj\ I ji 

.^.LJbl ol-^->j ‘oU4^ Jljj J^' Jj 

.JUJ^ jlil 1 »J>IJ 0L> JAM lil j-1 ijvjLj 

»Jum ^jU.» oIjj »J>L-i-* iaS^a^} j* aS^ ji^l) *}^ Cfi^ 

*ijy.J-L^ j y.^^j j' oUl-l Li .-x;lojj_J a^^.:ljS^ j>y) 

»3U-lji5’jJijj J fa*'i j4-*- i_sUjlxi^^ULJ i^l^jt^.j^ 

vUj j5^ (vfcj c-*j Uj ^_^LJ J-?ly 

iyrj jy. ^ c-L? —(3^' 
j^~\y\jLi, jXJju,, jS cy} •Vv'^J'‘'‘^'-?Wj> 

..jU L KS^sr ^s^^y ‘-^ f'-* 

'■^^y- '+’* bT^v 


iC^I 0^ ^ A«l^l (3j'^ "VL. U (jL«lj 

J^LLiHil j* tJ ‘ “‘l’” »^^yAJLl^JAS' .(JUm I 

JlaAliM .^1 .1 Jy jUjL«<I ijl^.tf' Ai Ajyii (_fl*jl^l^^l ‘L>^.>^ 

jl.t^ ^ Ai 

(aSjjjj^ »jjj4iL JjL .jjj [^^j* 


61 .Marcello Conversi 62. Ettore Pancini 

64. A. M. Tyndall 


63.0resto Picdoni 




_>1 j.1 aS" .^J^j>_jiij^j\jt}^J:AA'j\ji\j 

• iy. tJLw 

J J—Jy—i J< -^1 A? J-i -U< Jl«. 

oLi*l5LiiL4ji ^ Jkjj ^y.t»» '^y^, J^ liJij^^ 

iiL .x5^ jl Ixj I 

yf\ (^lijljl j JLm oJCJ^^4m>LUa« 

y\ ;jl ,_jl^U,« A; J jb *^y (_^i>LflJ J Ai ^ A rv ji jb 

Jj^ii. » j^l j\ I *>^dJLw 43 ^ fj^JbJij aIj jJ ^ ^1^^^ O^**^ 

^\j^Jitkj^ Jiij; j ^ b j Ijy *Oljj ,ybjj 

(j^ ^■**i J ^ j** '-*_/>** ^ J \J^.3 ‘ l^l^-ilijUjl 

o>r^^' ‘^. j' (^.>^' jb b 

ji] jitbl jl^ jj 4^ A>y2> C—jj ■Wj' j^^jb ij>W^ 

• C«~<l b-ui ■■. ' »iU 4jV 1 jb jl ^ '-b j! .-i<^ 

^ :xS^ y\xA Ij .If ^jil jJy 

^IS^|»U JUi \j^y^jA\ 

AijtXi. _^bu^^lflb—jT _)! 4 jil jy»y. jSi)^ * ^lfe.<( jLfj jj j-<aJ)) 

J*" 0^' ‘'^^rrr^" tT^r- -^3^ J>' 

CtjyfiKt, ojj ^^j-.~4,^jj ^ .ibli- jJ:._j C—jl ^J^ ^ »Afcj|_y4 I Jl»i 4Jjbfcjb 

4jJj (^bk«j ,3y^ j i j yS- jJ 4 jAj (_jbkAJ 1 J jl ij^'- i 'i' ^ 

l^l 4.>L4 J^l dS <^- ^ \i*^y -Xj b I Ump* I 4 JU» bbj (^jy 1 b J J 

jl ly^ b jI i* j »i<» yy^ J I j vl>w<l j\S jl y ^b"**^ 

4pX<Z ^^yy L x. 'b - Ai*^ jJ btbu Jj I _JJ ‘Oi^ y .i'l« I 

(j _yj«iJ_^l .j_;^ 4JjfcLL4 jf;^ tib y_J Ij ij I O^y y* J . J-ib 

,C^J j\^yujiyl^jCi^^j 
-^j^^y. jys- •j>fb jl Jj j 0j?“*'jJjb ji ji jl aS" 


65. H.H.Wills 66. M, Blau 67. Wambachcr 


68. emulsion 



^00 


(j* •j^ 6^3 *i ^ 

(^U^^jU ^Jff j»« ji j;j*J^1 ^jUjI^ L Ij (_^L{ \ jl JjL 

Jb ‘-^ ^ tJL«AJ<_jLLM 

gs* .sojc-j ^ b ul>^ 03 (^l»J^ J jl.> 1 j jyLJl <* 

L nXUwI y OJu u^jy*^ *^3^ ly^ >.U>>»>IJb L 

^l>«^bpwj olj3 Jy^^J)\^iJ^J\J^K^ 

jjl Jj^ **»l. Z . i t w <.JJJS u^Jji ‘Ji^Ji J» jl^ 

J ^ Jj Ij AI««>a _)i j,.>.J_Ji»l jl olii*«<l ^ \j J U> 

^ T *-.*^* ^ C*»UjJ«J j? I j l^bT ^X\ ji- ^ 

y,\ 4$ c««l pV ij^ oU-1 js ^Js Jtf-Iy ^1 y :C««I iaii- 
^ 4;ii-L/ jjJ (^1 y 

—Jjf Jbl{ «1 ja^\ ,_)^U- 

CJ^- iS ^J ^ j'i'xJ.^l -^l"! *Jj^' U*^ ^ 

«jt^ 11 j <r«4f^_^ Lhj>j 4C*»U>ui '-^j ^ U 

«-Xb^^Uj)jjlfi' ^l(iL:^jl .J ytJj\j y^J ^ 

jjs-Jj^ljj yj y y tSjy \ iS y^ 

^ tbUwt (lyJJ'^S* J»L»J jl aS" 

A{ l_j jlj j\^ ^ ol^jljb yjj 4^^'f<^ jj 

Ot tjA^ w i^^y I—>44«Lb* J ^ uS Ay O y tJbjLoi 

C>aLjj l^ ^ >..J_y«l 4^ Jj_ytLil iSS jM jl Jjl' >*^ JU;^^! fy¥j .jbjL«j 

jl D y>^ jy>jyj^J^ i |» ^ « j i ; 0 .«Un»i^ L ^J 

.jy C^yiM A) *^LkI»-! ti '— 

jMMAj 4iAiL t j^iZ^ yui^ (j^J* ,/;***^(jk^^J *-^ jljl 

_;ljjljC>ljj^l^jjl4lJ Ifi jj-J^I 4j_>l>i .^jy ^_^l|Jl4il.*j^ ^^t ; ...■ ^ ^ .C—I 

4jj J^l (^1 I«WI 4 ^ ^ TA ^ Ctl 4>Xl^^ (J<l III ■> '^ ,jL*l^l.4 M i* 4 " 4*i. M . i J^\ ji 


69. leitz 


70. Illford 




li jlijlj ^ jJjLi J j .i j jol At <3*^ 

' j' J Jj 

.ju^Ln^ fciL Ij i^ dj j^- 

^ji^-s**'^^ oLa. jL» J JjL ti.Xi^ijLL jj 

jl i_jjLw »j£- .c-i ^jtji Ij jii> »l^«iiL»jI ^jV|* AiJ» j jy^j 

^Jl\ji j>j IkA.IiJiS' J o^j 

Oi^.jjj•jj?jUi^^J i»L1jxjU .^I ♦uU' 

^y.^''-^jy^'jyij!,.^-^y.^y^y. *’^^Jy^.ji*t 
(Sjj ^ #l^-iil4jl .juAi ^ Sj a»a) aUo \j o^ ‘*^ 

yiji iiL^ ol^^_L43l 

0^**“^ ^y^y^ \s^ ^ v***' '^^yji^ ^ a*IjI ^jiS 

jC) ^ 

-jUr^LT-T" ^J^ jS^ 

jImijU 3 I aS* J^ ^ JUAvv^^ « Aj» y\^ 

jl(jlfii jJLi.^ Jp^xlii aS^•>>* *AiU^3^ <J^ “ ‘'** * '^» 

.Aw ^ (_f jl A|^ O |_^lA*AA A «. 'fc aS^ iy^ ••^ j?U» 

AAA»i_^ -Jj^J jl .£ .j* jl^w al>^ o'*^js* 

*i W'J ^y A*Ilk.^l^ (ij^hy. ~) ‘jy. y ^ 

JjUiij^wJj-I^Aw^AS” yAi^J*J\iJLtyiA^JiJ\i^yl^^ji ^ ♦ jj{L^_^L,l 

C«i *'y y *»“*♦?• y <Jj y ^ ^^^ycy.M c—. xI*a*Li« 
^a<ijJL|_$ i'l y j »j aS'c«*L>>^3u»^ m L J j»^y Ua-x J ^ 

aU^ j*U(iL OJU A{ a? j^l 1 

jl jSA.*. j^Li. ^AJaIj^LJ aS ty-^ 


71, scanncuse 72. G.P.S. Occhialini 73. Telepanto 
74. Cesare M. G. Lattes 75, Pic du Midi 







J^L J^4*« 

«iib tJiJ^cJiUUb*^U»>>>4^ l^T a;»' j^ItJuii cJ»tjuk 
.«XJ< 0«*li j ^ c^b*j«* A*> 

•AjiAp^ L^.jT**' Ot^ A*)\1 l» (^I ji *l5siwL»jI .|»»»«»fc ^ ^ Tv ^ 

4tl^Mi<U)t 0^.>*^ u^j ^ \Sj.fJ'^^ .C*4*>i iJLi 0MMi 

> IJ ••^ (J* Wjb 


76. Marietta Kiirz 





.Jj A.«J» ((!^^j~;>«£- J j A>- ftl^U ••^J^y 

JW->^ 

..^ Aj ^,*—^141; 1 lj- 4 jl .(_r*!r- ^ -i'-* Ji^ 

^Iua ki^j(,^«-ilj 

' u >J ^ o' >r o j '0 ^ j' o^ j' j' -^.jo ‘“^ ' 

yiyj\ y ^>w^ ‘•^.•^ 6 ^>-^yi f^^ ^ OjLiu ‘^jj:*** 

jJy VU ^*ioyj*iy} -^y 

-^y. »-^ <^-> 0 * ‘oi' LSy 

< a.^'T IjAi* jj j Oi __;»*« 1 jX I 1 jil<*A^ iy L ijAi 

.C^lj y^ (♦* y, ^ oj L#^> 

«-u*U (/x.)^j^ o ji y kiL^ aS^ o>Ji V((y ojj* 'j 

iJjjy.Ly^j^'jkyy'^.joyi^'A .*<*-^ * - ^ ^ox 

‘(-fj y' o^^ »**i<>o 

ob'j' yj^. y iOljj^^Lj4(j^L .jy^yJ.^^ *t J^ jU^L ^y«j 
Ij yjy^ •j'^' ‘*'0 A l to* kiLyj AjU^ijJ aS' 

jijl •»_r"'^ ‘< 0 ^ J J jL t^.. ti i' 

^'■’'j'^ jiy.jJ^.y*J^'^''*^^-^'^y b‘t#i'^-o^'o'"^y* 
O^ jy.y^ ^yy ■•'*^'yioi j? o^y?" 
tJkiiwL y^ iJ^aLL* 0»li> jl A^I (jj-A* ‘ 0 '“*^^!* M » iiy *Zij^ 

jj ^ .ijb j y^j C. Ajjjy jJ OjLiu iS^^y t. Cjjy*^^y. y^ j* 

^Liaf-I jl ^ ^ j'*' O^ j' yi, (j^“^' .iyi>y iS 

JlSi^j^’jfyjjy aLv J ^ lSW*^’ *i ‘Oi'joJ W'jy 

aj tj ^j<y^ y^LfcAtN^'fV' y^ *^Js< 


77. Irene Roberts 78. Robert E. Marshak 79. Hans A. Bethe 
80. Tanikawa 81. Sakata Kl. progress of Theoretical physics 



.iji *xi; ^iLi jl ^ Vl*^^0** 

‘U >5 J-* AiLt ji 

\lUjtM 4^ ijf i^MUlS ^ JLmJwIj 

.Jbf Cm»J 4{ 

(^l|. * i{tj ytA ji ^ 

« 1jIi1\S'Lj>< (j^ jil »l^s«M,i 14j jt »j jli >* 1^1^ .xj tf'w 

.CumI•Jm>4I»Lii Ljj^cKwjl♦ ^li* j\ 

«^Li4 *3^ Aj ^*t C m sSj^ >> 

iJiijf cJU^ sJMU 0*VLI jJ 4^ Ol^J f^lA*JUA^«_jl>M« 

■ i!T— 

^ ^ f A jJ 4^ iji |«A jl{ .JtXlS jImI tJuit^yt C**U 
NAT Ij Ifr ^ \j jl^ J^l (ji-^y*^ 

•mS ••Ukluuw* *>x<>» JuJ^ tl^iMtlj 

ji 4<4*JjS" ja^jt Zw n, -^ JUl^ ^ O^ Ij 4? Ij JUlk-jlJ'iy* 

.JLm^ 4Aili&« 

J<^ *3iW^. j-» 

J jl*4{ 1_J ^1 Jj{ 4 mhJ| J< *j j? L 4? 4 Xm oIj JjIj 4* ^ *3*^ *-W 

.JLlS’ i„Atl£ ^ 

^ J^lji *0^) O^ ^ .c*«<l (J '^ji* <-I->^ ^ CJl? (l>^y 

(^lA4Mjk 4^’ •XtJ^ 1^1 ^ L 1^1 (^l*4^^fc ^ ^<>1^ (^( 3 ^^ *'^ oL««S' 

j»ol«^3s* Js**^ 

L JjIj iy>^j J 4^4^ J--J j^l ,^1 ^ l^jl jya ,iy 4:u? J^j\ ojli 

^^4^ «i^3i i3^ ^^ ^ ‘^^■ ^ jUii jw»; tj>^ <t>^^ tjUil 

((.Cm~I Jjiuw j{3l 

j'y <> (**3^ 

«jljtl jjJplai 3 I IjiiI ^ jjj oIaaamI (j_>Jl> l( j^j_y 3^ ivUfcj 


83. Mont Chacaltaya 84. Lx)uis Leprince - Ringuet 






j4 • Jjl< (•-■l> ‘ Jjl< Je----j (/'•Ai* 

•jjui'•>^«il jjiUiUi; L’b^ t5iUHj^iuA^»Ujl5'L j jj y 

4$” Xw tjljijlazil ^IjIjJu 

Jji 

u-'""^ ^ ^y, > Oi"^ ’^y> (j k ...l ^ l j\ ji jlxL 

^yU*i»J *JC.S^jU. 4 L JL/jl .^jJUUI^ ^^l4jjl$Lw» 

^ -tUJ j\ ^ ^ Olliljjj (jlffcl^wLjl L? 

.-luS’ci’jLM. >^.-^'j Oi' ■***“ y ^ 

^jlj^ 




A^jciL 

.l^iS "^ ^Uil_^ U W*^ (j«* 

jl f^^ji ■'•'^ > <««. ^ Ij \ ^<i* ji 

Jil^ »xl *l^i oyJjiJOJil u^. ^ 0 *^^ LfW*J> 

lj\j_^y OJ^J* ibIxtU C„^ oW* Wjj^ 

oi ji .MiS a] jL.* j j i j^ - Uw ^_}y* vjlj L 7T ojy*j^ ojy* ** ^y (j* 

^J^U «l^I *i iJjj ^1 A.««ii ojyy li oyjy *{ ^ 

.Xun tjlj oy.^. t^y*^ 

^1 jlijjAj jiit i^j”V I 4 JI i^XjAA^ aS" Xm jL j {JjJS A{ JUU:^ Olji ^1 JuJ 

A^Mitlj A{ Olji AJk .XJk^ W*^ *< ^ < 3 "*" 

l^l itii^>jiCj\ >5jt jJojLuj 3^ (.^y ^^ M 

3 IA^ aimiiA j ^ iJLiltJui >.-*SJ! 1 . 4 >I_)l *Oljj j jJIaJj) 

■ ^*>** I A>Xw y y ^ W* yJ y 

Ij li*l »0«wl \ ji (J^^3 U15'Im» ^*>*'1^ Ij 

aS^ Ai^b^ 

jl W* jij^ J Wj> ^ (^jyr j u^-J^ iSjy 

^/r ij/r jzSJ I jL b i,^^i / jX 1 cikj, c^u. .ju^ 

j(d) ‘(*^)*^^ ••^ ^(jV»)^AM») Ai^Am J »l Jijl jJ .<JI««yl 

^1 A{ .JLm 0^_^I l^I Ai ^w>» j '{vW^ ib.Aftj .^^(s) cZ^Ai^t 

li(j jb ^^y ^ Ami jl y '*-“*?^j' 

(_;i«^ jU) u~d~d J(+^ jl{)u'”U—di^LlS” j\ jf jl i-^ jIa* a? sImwI^IS' jJj* 

jjb_ .uiwol «>ji«miI ^ I jL aS" JjI iiLi (iiL Ij <i!jl .jt» jMi ^ 

Ami jl j AlbjLi i_^ .iljl J ‘■^ j^ ^ (_r^ j* 

.iljIjS^ 

•I^M^bjl ijl iCxib A*bl j^l ^ ji CjU^I^a? t^y 


.f— strange^down ,up cAJS Jj\ >Jj j>-\i >Jj>- a^ .Kd 




^jL; j! uyLIlS” oJUkjn^Lii 

jb^L. .U.c-^ jlii-L, >-iiyJ .^jj\j> 

^L»J 3 I ^j_,y53l 4AJkjv^b-i ^1 du .Jk;j^ ijliL-l 

‘J-ib >^l «J-i ojlj ^ 3 5’-^_'1 

iUo^l J.X> 

Osi*' ljijl*-jl*<l ,XI, ; ...il^ .-lljlj *J I__^lfcjUi-U*, ASUrf .Jljl»^^ i_jl<«Jai 

•\Sy •ij j cjl 4^1 jl jll^ i^l^J j> \ U oL yJ .x^ 

Jli:;! L l+ljySUl 4^ ^ N “If A^jM.l.T. yL 

j^ud ^■^y^^y•^Jr^..'X:^ y^'Xi^ As>^ \j\ y-iw.jL^^ijljjljl 

o:^yoij> oXiS ^j, ojU y' Vry o^?- o*y^ J^UJ^I 1^ 
jl (Wy^,bjl4j_j ^^1 ^ .jj,L ajLi^3y c^lySb 

*'^b*.|vl i JliU .,y?y- ji ,XyJ, ij l~«^>- 

U4;Ljjjl45’^_j,j-::l., ajx^ y oJj-5y^^'*laji;4^^_jU>4;bjjoJtU^ 
^ \ s_rb>- ,_>Ia4; ,XJS ijj^ Jt __^u5b Lj 

.xz 0*1^ aU*Li^ (cSj>. a^ljjl 'Sj'j! ^_fl^Li:j'l 
'—ib j,;! jjjj \j K.^ ^y^} y"bj,>«>ib3i U j^y j,\j ,4X^3? jj ■*S’ j 
^U^lxi-U. y J ^ CsjU jJ j^ y . ' . 7 ....l ^^1 .j ^ 

1+!! >Sij ^ sib ^Iaax —% Jij. .J^lj Jy-j .,_jl4kl»J y>li? 4 j J<juje 

4< 4^ J _yjL !j^_JjL 1; >^ly ^1 . X^y^j C..... -» - jJ O JuX b yS^ I 

»jl jt j*i .ax:.Li so— iJ-jSLw jy^b 4—, jl Layj oyiy., 

jJyboAifcjujlii^lyA^ yy ,^b4Sb^L L«j^yUiy»^^l^^LjI 

jLa Wy^b Jal 45" Jb bb^' U-wbji .CJb JAaJ »JLi 

b (CLRN)^^ b"- -** oLtty»w ‘>3*-^ l*b«t l|-i.aUjI 


>i(beam/faisceaux) 4 Sb_,L.Af’ 

■ I*— .sX^I ^jLy Ol ji b 


87. Robert Elotstadtcr 


88. parton 



jt IL jjl j^aS” JJ^_^^_J^A4il». 

•4? tAi jC- tUS”I ^ j jLirf I JiJ j t Jii^ 

4j^ tJ J aIuJ _jit. Aj .JJS cJ'Vj J j! 

W oyjj~i-dyjj->, iJ^^jj-^ji ^ *<jjj^^-oy^.jx 

iSijji^ tiyut oJaL^ Ai tf^j^ *^1 *oyjyjy 

^1 4a* jl J^y *i OA.m L aS !J^ I «JLm C.j ■v 

jl Xf^j\^ A^ ^J jJaj^ ^I *4 

4i tJj 1 *Aw jl.i^4*l> jj ^ji^A^ xjS jL^ uJ"^ *t,y^ JpI»J 

j.1; .xjS ^ aIjLi 0 j*'> •■>>- 05i jy^(!^y -P A j-> ^ o^ 

•vi—l **4i *jli) ^1 jS^jL >1 ^^^ f^y*"^** *i oy 

jl^l oJl^ Aj ^jl J ji^ tLli««««l aJlJy I oy^^ ^ A«* !»£■ J Aj 

^ y^ y ^ i.I«A*'l ^1 >'* jS fy»^ A'^o* .C~»| I tJUuJ *Ji*LL> 

L>- Ai l^li 1^jJ ••^y^ C.'^^ ^ tZJl^ Ai JL^I y J Ji> I *JLi 

.Jiyji ^ ^ll» y*'- ij;\xAg-y^,»y» 

t»l tiyl ,y^^J J J^LJ jl AjU <X ^ y ^jjl jJ 

Aa* vZ^mI Jjti aS" ^jU-j i^>X4 N ^ V » A*J jJ JJIaImJ 1^ y*i.,J^ 

* <0 y^y :Jk*S* Ij tJLw Ai»ljL<« ^l*«jlJ 

l)> tdj^l J? <iL ^tv» .JL> I aJmL ^ lj> (j jl J ^ I 

kii/jj ^4^ji)).iJtilj _>((jj**<» j3 ji^ <ilj i> j ...>l 4jLi 6jk^L' 

,iyM y» »«X^l«i«>4 j| j I At .XtA^ J iil^tol 1-^ J oy"^. y^- <*' i*'P *o y^y 

*oy,y (jr^ y yt^ 'i,y^^^ ''^^j ‘^) -^jl ^^ ^ y‘‘^y* 

tysSy ^ y ^^^yy^ a>4»-i Q’;*-'^*^ 

•i) j^yy ^ ^‘^“ i 'y Oi*^ ^»««- y Aa A>.i a? jl> jI j k_^ jj\ 

Aj^it (ji^ JLfcl_j^ yj i j Ai •JLmS' aIjL^ ^ y}S (ii< yiSy <iii Oyj^J^ 

Ai^;^ t Aj »JL.*IJ ’^' ^yj\j^ 

(^^Ia;.iia) (_f ji 1**^ •l-iJ -y^y^^j^ j-^l ^ 


89. Gluon 


90. Chromodynamic quantum/Chromodimique quantique 



»Ja\^ li-i» C—l^j jUS "y 

ojOi) t^lAki Uil^jiiLu: ll!cj^ jtjkl ji. yjji<ijyA LJ 

...x'^lj Jiyj ol«]l<3ji ^_fJl::i.L. 




9 


4A*> 


L L*jl ijLjAj t'ij) Ij* jj 

jl ciL^ fjLjL ^ i i t 

ijfyi tjLtu^l t>/" 4kjJ-JL>J 

ajlj ^ l^i^<'i»- (_^V^V j\j LkA^LyJ cJIylfl 

LzLaJ Ij i^jl .aLJ. L .l^'IjSijJ .Xiy, 

/ Jlj^-^kj C-£-y^ i ^ O/J^^ 
ohtyJtJ^j Ioh ^jjj • ^ '^jji j */* ^ ^ o^r, 

C>VL1 ^ jC-^y^L-L* j ^ ; . ; ...) I jl c**-! y* 

.^ItJul L^wl Aj tC«>^l »A»»i4 

(_5L|iJ_yLw * jl ) ^J^ oULl^"! jl ^ !._—i«l j**l y* 

A«Jk A*Jk L (_gl Aitmi* J'*'****3'X«^««.ii IJ 

Ju I aJUtf \Ay»£- ^1 A>>.w Ij .vJUwl a^y aZjuJ^ 

y.^ J ij* Aifl^ A^" 

.JlL^ i^liwl Ij 




!|WJL 

> J.*»*i..'.' » _Xy^ L#*^ tj^<j A* 

‘^Jj J 3 ^ijW* ••^Ji J ^li* Aj 

K^ I j W!y*j ii^y, ^*««* ! I ijLw 

*S ^ jj \JlS jt A; j i ^ y^ yj^ (JLi« 

6jl>j 1^ 1 j aI^Is Aj a] 4^ ^l^JL^La Lx;? j-yt^ - tiyt 

iS}iy ^^ 3 I j A^jAZI mJIjJ ^ 

, AiA^ ij^ I ^ ^ J L^ ^ <Aj AA '•iL ^ (_^l*AijA»x 

A; iyi aI Lxm VO A^ ^^^Axp^AwjI Jg^iL«x j ^ \ ^ Jl**1 j^m 

jy, jlAi-i?L j A^ xsS^ j -a^_; a? jLi j*«( liL 

‘■3y> AlO^ Iflit I C»J ^;-i3 jl ly, *y'4^KS)J y (_f y 

A> 4Ai; 5' » jL*!^ »AjLi^ ^U i^jj J_j«,xiS'.« ^y ^ Af*i^*jf^'*** 

^Jumm jl . AJkJ ^L*! J jpM! jy A««»«'««i Ia A> iyt j y^i 0^3^ A**' 

3^ y.i-^ J*y^ 

Akjljti^jlAjlj^l ^ Ijijl»j5’ |Jai*.j ^ ^ 3 jj^'^jy 

\jj I A«j JLx* ^ V”V >^>»x,>,> x J^^JJ A*" W* ‘OJ . A>^ (_,r^ (jLAx*. ^ ^ 

■ C. A t>l A? jl^^L Aj 0A^A"^ <A^A*^ A 

J aIa^ j\ i^y *■? ^ Cyii^ y ^^^AxaA^I 

_)1 tO—l J_J^AA jl ^JAP (_jL*A4-xL»i^ .(^S^.J^) (^Aa^ a ‘<y4" ‘*A^ 

jl ^_yALl ^T . V i ji _jl (Z? ji|pA L«l ^ A^ ^ ^ aac- jIaa* 

^y^y> J* ^ A^ ftjjS” iJA?li'_jl ‘(JA^-aI 

^1 ^;;A.l IjaIaaJIaJj^^ A (cT'-'ty^-^A' '-^A y**) W"'t^ ^^iA^ •■^aI'^ (Jj*') 

^1 y LmI A> » ^ ^ Ax;^ liL*^ A{ Ij^y^Ji-^ ilij^ Jy ijL^ A *’^y 


1. Marcellus 



^^Y 



*< L> U*>«<JJji *jilj(*-—> J*> 


.^ M .. „ fc jl j jiA* \j Jy^\ d^jiu It J .u^ jJL 

L [t_j^ ^ —jjS'lj^ *Li 

A{ ^\ ^1 jl — Cvib^jijjLwy. 

tj^ Aii-L- \jo\ ij j^Jj t 0.--.I wlj j\ LI JjS ^^JLt 

Oi' ^ <SjJ^ *i o-^ f 

lj-< »-ui I .YL; A; .jLij .juiLj_jL.^ 

«! ^ a<^L . » jl .x^ ^ 


2. Hi6ron 




NIA 

*>. ^ OW' ^y. j' ^ •(!(*2*l4) 

Oii* b 

^JU V; « M » ^1 

^1*mJ jtjj_^^jt*^ ■^ ^ >**>* 1^ AZui ty^ - t:T.?.l'\. ~.^^ ■■■ ■ ^<---l» 

,jLil A;;-i,|jj_^lJa; jii-L^\]eti ij\Ai jij\S ^ xS ^ 

^ X:S^j» C-iljj Ul .jbj»L^I iy^ «^Um Ijjil 

^ A* ^ I> r «« t lj jllill I aS” \j yk A«t>»»A 

^1 >^A^ ,_^.>Li ijiy^jy. y* -C—1 y* ij «JijlJk»l 

L|j' I Ai ^1 j\ ^ (^■J^ 

.Xj^ Oj5j y^y 




CJ^ (ji aS" j* ^ ^ Aj<j3 J> .Juil; Aiib iS^jtJ^ 


tL« .U j^ . jl j ^l^ul ^1 A^L^xt j j i i> i «««< I jj \Sj^ j 

j jil j liAijjj* (^4-iiL*ji jj Ij oiyy y j' 

>iiJj3 ^ (_f* ( 3: * ** ' J 3*^*^ 

aaIIL. Lfw'l jA AU-* (_f 4 Xj L" j j L y 3Jj oj 


A*AjlL;^*jL ^ 


-jIj X (^Ia*^ j (j! <3 yOA <Jji^ tc-ili jxlj 


.«^jlx‘ 

ji Xu JLu>am .xIpm »>hi5c- yi^y (y*^y^ <jiiMi»il_y k« i^iIj 

ixS *yA 3^ “ **' L? j^ ‘t_^ y j_^liatl ja _p 

A*J Jj jjLt ci»Xil_)» Ai*-^ vXxI Aj _/!» 

diljl Aj jib ^ji^Uu jJaS^ I jj 1; 3^Ai»v» A^|*X^ j^ 

^^Li»«IM l^l^lMl^lj tj^jljtuti I ■ ~-l b ^'^JLO t^jiu^ Aj 3^ y 




N Y j3 -Wjj Ojdj 


tJjS I JLo jn ■ ■ I ^ aj1.a j3 Jkj 1 ^ ^ ."Xw AaAI j 

, Ju^ ^ l_j eJ LoJ^ I ijyt ^ ■I ’a C- »Ia j ^^Jy\ Aj (j 1 ^ ly* 

i J-fJ. <^j-f < > *\rT *iy\jj3 L*j AL»li A^ 1 

4^jii>-L~ (jl^i "^y-1^j ^ ^jliS h_j jj^ jl.* 

L* ys- ^L*.>> ' ^ j^Uf- yjy^ o^^ 

^ «JLi ,_j-SwJ _y*^l _^.>lj(_^lAA;L-bJb .laJ 1 Olj.>l; jljlf*.; «ljjl 

*~**i’}^ lAAl««Jk L»l .Ju_;lj ^y3\j yf^^ J iS ■) 

0JJ3 t^^_3Cjj\^ A; iijl»*ul oJk^j yM Aj L^‘ j ^3y y^\y_3\J j»^ ^ ji-j <-^ J 

I* ^■..,«.it. Kt jJai* jjt«3 ji aS^ (JI--. 4 I »3y ijI jl y^^ y^^j 

1*1 






\Y- 


t ^ 4,i _j ij*Jt »<-i*ii^ ^jit jl ^_/««^ ^sifc 

jjil .JLL^ y y^ * y^^y^^j *^^-fyy ^ ctOW^ 

0^3 *i «^ “ ' “ * ij>^^y^y, ’-* !* *jV; ^ jy •> 

A{ 1 j ^j*r^ (y^^y *^y^ ty* Ali? IaAmmA 

JJLC- i_.w jii «JL^ >JU~jl ^ j^Lf- A** ^ tiL«L>i>ii M i M i 

y^'^ypiy *j J •cyjj *^3^ ••‘j^ ^-fj^ Cu^jAs* '^. 1-^1 ju^*A;il3* 

^jiy^ ••? ^ *W~<^3^ J ^ ^ . rt! & TY j^l 

(y* ^ '“^ ^j4 >,i.i^^ o ytJ >^.j! ^ IjcjI ^ >1*a i .>aL Ij Jt^ y y 1*4^ jW*< 
^jiSy^. Cjx»itj^yX^ JJjAj yy '^^y*^!^y o^ <J'^jy. 
.Jt:Jb^^y^^y ^yjjitx:\jjS^iXsS j^l4;l3ljil4^^^U4i-.*>> 

t>j^>Wi>jil*y t.uiiAL'vU.w Cj^y y*J^ ,jJ .\\rfcil^^\s^J^ji 

.X^ ^J» y y I jy—i 

j^\^ JJIaIamjI^ JLL^I .- d S T oJU^Imw* j Jk^J^ 

^ .-^l^ii-LiL o--3i-S^jj-i3>*^ 

X yjy^ JJ^J y^»tA !j y^ y* jj^.jj 41w j liL L ob yw ^1 


i^lilAii^ ^ ^|^y^ ^ 3^ jl-UJ 1^1 y 

jl Ijl|^U3i I <I^, U'> V» IftJ y^ ji ^ I 

j^l ‘u^ »j^ jj .jxS 1^ l-«*» jjLi Ij Xy^^ j* jt-t 

y ^' *3s^ )o^yjih jV, j* Ji-^b j^e^' * ^ J -jJlJ 

0 J> XX ^Uj J l|jiyj :■ U' L>»» C«jUj y |vk l> >,j^y -iji^ y * S ^ 

j<a\C' y (j 1^1 ijfX^ *S j>u> ‘(j^ ^ jy* ^bl Jbu 

^i(3*y‘o''^' y (_yjL^jL »j^ 

^^'^^-y^^'y.^b3' ly^y '-^y* vlvlo* C^-y ^^jJ k, I^^I 
j-xc* \j, > 




‘•^y^y* ^y y^ ^yj^. y^'y.-^'b <^Wiyj3i' 


I ^jXS^y yly |»jJlyl 
i^_jLj JjA>- aJI^ y aS” 


^l^yybj' L#-^' ■>■‘^31 > <y^' 

iJ Ja.wy* ^y. L Ai-^y A; yy 


3. electrostatic repulsion( = Coulomb repulsion) 4. Pavel Savitch 







ji jUjJjl j »jJ 


*is^ ji N‘\r^ ''ij-'lj ^ ut^ ^yJ j *(*ii-*** \^Th 
oUljj^LJ^^JjjA5'o;j>^.J^oUX".J-iaAl ^ /^jj^Naturwissenschaften 
aS" Ij .^ '\ TA Jj *i J^. J (S* 

oU'j Ajl^iw JL- 

Aj aJIL 4 jLiOjI jl (jU yj\ .J^ 0-UaI.o *j j ijj^. -UIa j 

^[i Ji A-U oi-^ *■’ J ^ ^ 

ajui jj^y^ c-v-lo^ yj' o'-—W* ‘*i>'j ck'-j' 3 

^^1^ A^” jukl^j_^ js^ »_)J jl jl :-a: 5’ liii 0ilJ ji\jy::^»yi 




>YY 



iji. cJj iM. ^ ojUi. jyiS ’^ ^ (.»^i-< j:jjJl 

•**{ <4 jl (‘j? 

f**j' ^ y^l »>J Ij-j »j»iJu 

^_U»^ A; l^jl^ty^4^|»_^lj_,l ^‘aj j)ji5^_jJ jj 

■*:~**.*i^j^^;^J_;j.j:5'^cjLjj^U?l,_;3^-| ‘-s J 

y. W/JX j 

ChJ lAv* (*i—^ .A^’ jj _, ju 1^ ^iU ^l-C-«A 

*jl^.ji.-uL:,^(fission)cil5Lil ^ 

jl;! ^lAli^:)l. J,U ^3^1 






\YT 

Ai LiJ A>.jISo tOflwO'i/Ll A> jiijy. 

jJaS” ^^Jlp jy_U>J J ,j .«(V.-%J4y* 

jSJ^.ij \^^ '^y. »-^ 

.j jX ^1 ji l^«ijU3l oUjju ijLiJU xa\j^^ 

f 

iS^ ji U (-5^sjU^ i_Ai Ujl aL>U' 5L jl -^y^fj* 11^ 

jiPyj Ji^\) A; \j^ '>?-' *i i 

Aj_y Aj AS'jci'Uj^Li*! yy-^^y(j*o^ cjlSLijvJU-l ja*-_^ 
Jju^ jJ y tyJat‘(Jjy \ ■^■' y^ Cn^ jAi cJlSLi 

I_ij J lT*'^ ^ljl5Ujk J ySyj <J-* 

.xjS j r'^’ '^-■‘^ ^ 

j-i ajU ‘(y*J^ J^.y'^ 0'‘^j5* 

A^ ^ j' •■^Ji *'^ 

Aj J Aiiw ^ tJji c^j *i ^y. *•*-- u^, 

•J' ‘t/*^ ^.y^ Aijy .J_y, OJOyLf« '^.yl OVU 

Ij 0^1^‘j^.J -jl *1^ ‘ 

-j jS'jyjUil" ^ tjLfcAi--fcCil5Li A^ xx-.y 

j y)jj ‘oU^ .> ^jL ^ ji -?■* j' 

I cjlSLi ^ AuS'^y j.:ibl Nature ^ y ^IaJIa* ,j5^jI/ 

3 I (_jl 6 *Oi^ \S^^yy 
,A]li»JL< jljl (jivo jJjj ^ ^ jl5C*l ^_^ jki ^IsJ 


5. Hans Halban 6. Lew Kowarski 
8. J.R. Dunning 


7. H. L. Anderson 



,A-i» 3 l ^ jUi»M^^lJ^I^_^..a;lJi.^^Llll^ ljA)U*(;^ja;S'^ 

j*!l^iy«^^Ll» ALcjl^ 3 I j ^ Jji.;L-i»- >j^tiijlj 4; CrfMil 

jjii viL» _ ((TC«i. »m^ -U^jlS" _ 0^1*^ ^W*" 

Oi^ jjj (j-ia»i ji Jaij 4? j-^1-/ 

Ul .c%t~l iJJLI J'i U^JJi f^4“ C—j 

IJj. 3 UI ^ 44yfc|»fcI^ ^yi»;I^^ 3 i»« -If^j^-i^jjt^ a"jy.ji 
«?.U 1 -,^ ^ 1 ^-u t^Ajy^jiJ j->j‘jte'jj' cV* 

^1 4j 4 S" <j,»r»tiJ ^lojju! ij<l jljlj •LiI (_jl)) Jj j? ciL»l{ JX»j\S 

l«.^>- •4# •4J» ^ jwU_^ 4*L» 4^ C..>. y ^, 5 *^ ..X^iL jlj 

(.#4^ •'^ ^ «-“XjiS' »j<Uw ^tvitj^Jj xS” 

3 I ijw .:>^ Jrfy*-_)li C~»s» 4j I^ pji*l j*^ 

1*«^»:JUm jl JLUjlS" .Jyi> jAtj 4 jLS" (jLb* 4 U^Uai •^_;-i 

«14J (i.X wi ^l j (_5l4jL»_^»b4 oLc'^O^I 

iyA2M .^Lm~j (_jL(k*Jul 4 ^y J*••^^y. *JkabU O'ilUl 

4{ c<»«»J jl .ju«ijjl 4 L|j^jl Lj x<t^*S jjlj *j4i *“^1 *^‘jyj iy* 

4^1 jl»L»- 4j jl .cj^Ij '-^<^Um. (_^Ujljijj 

^1 .iy Ay ^Jt^jy^ iXAJA^I^I •.yijLil* jJ ^*» L c- 4{ iy XImJI y* 

4^i>_^ ^y ^j^\a 4 (jJ^ ji 1 j 

< jL«jI^L*Jjb •>-?L«*^l JO^j(J^^j^J^ .<J~“''I t^y |*-“ij^ ^L* t^y\^ 

ijjj^*i^^y. iy^. ai4 ^ 

Cjjyfi Aty^a *i)\S j’Lij* S*^^' <^^*». <S'jy^{y^^ Ui^ 

Ay yAiMti 4 ^_^«J.Xy »j C^jji 4< ji ^IxlAA -XXj^ 4$" <^« j A .iy 4*t 

i ju yt L^^Li ^\ ja\jjS .c^I>x>I ^ j(_^Li!L»^4*A • jl 

xS* ly^ :<pXm <^x)^i> ki^MoL^ ‘*^ ^ Jy*' ^ oW*' j 4 ''' 


9. Leo Szilard 10. Max von laue ll.Goering 




>Vo 


At Wwl^l «JU>cf 

.jlJu j ^\«jL9tX« iJi»'VLI ^ ^V’A ji j 

^ ^ oi'^. ^ jy. cr*^ ^ 0 


A^aMlj L ^l« Ji^j ^JlS^\J V^ JIaI^I Aj aI^U^ »A>>wJjI ^yt ^l^.«l 


^joUimI^I J (JL^JJI (ilouil ftJuM A7..cl> C«il^^ A^ \^jjijt 

Jj^j* tj*-'^ 'S'^y. 'j Cj^ '^- 

«jijLkjI JIai^I ^I .jcS jl jitA aS^^ lf.»-^LM 

j-XS^ j X t».> c^ j** ^ ^y. j* :Cw.l 

,^^1• WJiS" .1^ l^dL>i :.U^l3'JjXj 

1^,^L»3 1 jLiil I jlai aS" Jkibl »JL»Li<» oVll JJ If) L- 

aS ^J• JhiI«J j\y} :>j^.'j A> jjj .xi AjIj 

A>jl A;.^JA^ A< Ju»^ ^ jljl IJtif JLtliU ^ l.a»■*< \jjyia*-ji 

JL^A^i t AaJ ) )) rIJ Lu I ^ I <Sa.AAA I d^^^^XAAAA 

jj.ii^ AIj t )a>A>.«J > i Oj 

(^Ia^^ ji i^Ju)>^ JL»ii»-l jt jU_j_jli*A)) .«.b 1 •b.b (_jl »J 


ti Jl^ AjK -lw -X j^ kJlxA ji 1^1 j .viXj» jj»j -^^Li.)> 'X_^i j ' ".? ' " ‘-'^ fj* 
aS" JJJ jjA A; .(JUwl ) * C««i«) ij J iXaji 

<0**<1 J» JL*Ji^1 ) olj Aj ^Lu.* 


^" ■ - *■ i^MA ^«> aS' j ^- "■ • i J J^l^J J I A^j ) _^l 4 \ ^ ^ 


i«**Aa;4:u4.l^^jl;j_i> lLAf. .Flugge*?^ .^U' .a;L..|J.^ v 

)< l)I ij'*J ‘jli jJ b4^UAuJb J jS^ 

J aia .y 1^4 ^jj 3 *! ij' AswJ AO- a;La>— ) xS jXzx ^^^Ai-aiv aL»v» viL jj t«L:A>-lA;l 

j^'}'r-’'^*< ■-^■"r's'VoiA' 
. T T f',^ .y -o^^ 0 ="*-^} 


B.I.Rabi 



\y-\ 



}\ j\jjiji .J j jx -o'^yA •* 


oVlj I j\ j tAj L I fi jul 5" JL:^ j*^ 

JUi».l ^ j \ ^ y ^ ^jj <Ajj:>ji A/^^Ia-L' 

oUl Jj^)> Aj A^l; I J ^ AI jJ 1^ ^ A^ A 

4,*IJ jI ^ Jxww^ 

A^ j^jjS JjLjj L I ^jy*^*^ (.-?^ 

JI(*aJ I^ jJjU a^ LLs^ (C-J 1$-^ ajL^j 4-US^ Uiaii I 

A^ ^ ^.3 * *^yi J* y* J' j '*** ^ 4 

1 1 aS* I y^ JUbI y^ ^ ^ ^ O-"*^ ^ 

Ojj 3^ .C-^!■> »jx*li 14 j 1 *.«« 1 ^ I A^ c 5 ^-^ j 

.3yi OJ^ (^ 1 a 1 ^ OU-ihJ 3 I Ji j3 ^ jLjl J 

sJUv-J (^1 aJLUS^JU- liu (^UbAjI J A) U^ »Ji 5 ^ aI^-w ^{jl^a^u A_J ^ J-^ 




NYY 

Ij Jj' J .J ,^y>yi .1 

OVUl At |**y ^ 

A? >iL Ji U t^^«.>Ji^ 1 ^ I Aj (j yu< MbO jt jf^ yi aJLwv aJLIaLu frA'^~■* 

jj ‘oU^ —^ ^ 

Aj ^iS jy^ Lj I ^ l_^ <j! j^ij y^jj .<»j<«J>^i«^ 

.^1.1 A» ^! 0L>^^ .-lii^ 1 jj\ A a a ^ Oj 

jy.u"^ A^Li (jl i »>ii \ jl jj ^y\ y «Ajl^ijl jlj^l^ jl 

»_} ^ jS j_^^L*Jc».«ljc*4Lil\^j<»t »j^faUC»VLI 

A*A «jjil tJAmfiy L .xS >—lOLui^w 0*^ y^jt Aj^jj L Ij 

*3^ iau-jJ l^JLiUjl 0 >U> J ■3^3_yi Kii jt^y Ij OjC-J (jil (ji^ j-*! 

=■**■»cf* Aj jJjij yxxt 

.iS.jMj U Aj jii iCmwI AJ^Ip 

jjil X^ ij^9^ ^ *,y^3J ‘XS 0ill< jlit>T> I jl 

J 3 ^. jl J AjmL^ j»ljuil Ai J l 1—1 J^yL* 

A» ,Jijjl Y tii ^ ^1 A* A? Ji^IjJ 

H..CmJ\ ^yx^ jt ^l».uit- ly^Jji h 

(jil *jlf jiol j\jix \^y ^JA i^^\j^j\£-\ juu J y^j L 

(J.>’L- y y t^y aX^ aL^U j3 aS" A^»-yCt L y^y* 

uliy ^Jtt ^Lil 

j* 

yS ij yxitjVj ^^iL,jiy J jL/u tjJjj aT cJj o^ 

'j 3 ^^ y^jy^ » 3^33 .L~Ji^ *l^-i:lj j 3 ,xiw Nature aL^ a< L^j j y 

^ 30^3^^^3iy>yf*3^ 


14. Zinn 




L 6-Li C«i ji> ^1 A< .^/|jl-A;<*--i L I »J ^ *j^,jjj 

iS'^jyy Oi* j' L^j'tT—i ^ •^■=' 1 ^ <j^’ tj^JJ b^y.j^*< 

• '■-'**' ^ '•^J~tl>j ^ b ^ 3 ^ ./^*^^. ^ iSj y ^ 3 >«ii«<iiiifc ^ 

ji4(j-^L< j ^ Ai itJ^ (_jl,jjj ji y jl.Aaj Jli Ijl> ^ iy J *Vl» 

a ji^ 'j {_f^ ^ J y^ ^ (JU*- Ij 

••*—- lAjyJyS Jj Jj jl-UJ .Ai t Cw>l 

a^J 11! ibjyy) j! y-^. h u' •>!‘^ jJjJ •j^ i^f^jj^ 

j ^jAj^ .c*-.! dLiy ‘lJ3>! aj o!^! ^ ^ 

tl^wij ^ .iJU4«i y y ) JJ 3 ! iS X^ ^ (J-**! 

•^3j]^ ,_P—i J»Li»-l Ij 

(3*^ ^ >'\^a j^yj (iL A^ Jm ^ya Vl» 

iS^^jyy .c>^L.> \j (^ 3 y ! ajx^ jkJ y o!>^^ 

t 

'-^^iyy ^ ‘>^! l/’->'>*' ^^^iyy ^ ai axS 

jSy^ <.^^3yy ^! •(<J—I y*^jy. yj^ ^ ^y• W!**^j4*) 

*Ajj j3>^ «jli<3! ^^ ! Oh& yM Vil<Mi>« 1 ^ 3 ^ C.^ ^ yM tabs l^i4M 

<Sjy^ " j3 LI .j ^ xS ,^yi^ Jl* (^I*jL jl t *^>s»ljl< \* «.^1 

ix^ I-Uj ij^-L ya\^ys^ ^j^^jyy !jj! ‘j^W* 

UJ>*^ .auL: jS jJ ^4^^ JiyA$i^ 

i^^f'^jj! bu-S \J^yj^ k ‘AL;^ y> I^j'IaS^JJ .i^ (J-jj JA^JS'^Jj! 

Aj.**«S"l i-^jA ^S jL^L« 3 ! 1^ xjS »jLm»I jL^jli^' ^^^juL 

b AmL ^^^tA»- «3!Ail A^b ^ya.^ .jU-A^ lib j ^ 33^ k f^! 33^ 

*3^ ‘^y. 33 Aj—L m A1^ .3^y^ «l^i.4,j3! *A«f 'b-t^ ^ yy 

3^ .AlS"^ O^J Ai bji 3^^y,-^.J^ ‘jJjJ 

•(Ji 3^ o'-*^.3** 1**^ *^1 j! V,^- *3^ 
L L y fc bi ' »\^jLiIo ^ jtA—l y^yb \^a^ j? 4^L««{b_;_;L4^ j 3^ 


15. M. Dod6 16, reaction en chaine divergente 


17. Francis Perrin 




(C.N .R. S) ^yJ£■ ^ jS" A» la«i 4^' \^ySf- ^}^ Jj-i^» pli 

rjuiU^fj^y* ki^ At oLmmS'I 4^ ^-fy, 
aLmmj 4j iSjy^ -^y 

iji^ iiy^ J ‘^-'«^ »jlo> — 

.jj y* ^ ^ ^‘j^ — 

Jila». ^y\yry kil l^jT <ili ^^l^. 

jj* I . jj.A^ U ^ J? UJ j I i I j? 1^ 1 • j-»3 u^^ ^ pj f >?■ 

jj ^\j kttilj^ I ^^yUf-Jflj t{^j-t^\ ^»jj^ aL^U^ .j^I.^j 

•^jS (^J^ 

^jlila >z>S jit (jl^AwLkJ aj (^Ia^U 4a,« f jjj ^Lfc* jl jgJjJ .»_# 
U-^ Oi>(*+* j' (Jj^ <zSj^ ^yj ‘.:>ji ^y J-^J^ "LU 
cSji. oL* iajljj ^Sj^^y.oj^i ‘u^j ^ fji'bj' »-i-i4;^^ 

c^l y jW**< cfW^JJ J '-> o'j' f *<Jjj^ 

<zSyit C«I j * jj-«y j ''' ^yL“ - f •■>ji ^ Cli' 

^ 'iy-^ 

Lf'^j'i »J ^ j^i^' j-> (*j^ -u-i"! ^jl •J'^i tj* oj^ ^.U: c.^1 

KJ^ jy^~^JJ3 >•' ^ **3*^ U*'-^' 

•<(''^'k^jji(^^l_/^» #l^-ijUjl yt^jj .AU^iUol iiy^y 

J^jjlfli .Xyi.yJ:i^i^y,y>^\Jji^j\y^yl:aii>y\^ 

j\ ^JfJ^J>y» <Jjr^ • ^ • j 0 ♦ .r • Ja» Aj jSi^ 

^S^'y^ iji' W -#yy v' i 

jj.jjkjj^^LJl^jlAj Iji^U yj^jJL:S\jii\ns\-^.\iy>‘jj\y\J>iJjJ 


IS.Caisse Nationale de la Recherche Scientifique 

19. rUmon Mini6re du Haut-katanga 

20. E. Sangier 21.Synthese Atomique d’lvry 



^A« 


^ ^ jM j\ ji ^ 

tiL^fkiAl^t^ j-liJ y, (JUm *jl J ^»u N ^ ^ ^ j *Jul Cm i w J 

«(jl jLfcUi j Jti J»Jkl_yiw (_f Jj»j (_f Lfcjl^ L»l .JLi JUhl j>-yJlJi* 

.JUL (.> U N m ^1 r ♦ C k mI (_jI*Ju2< ^y*j 
• iyit ,J* «i )yuiS ^ ^ TA C^y\ A jj j *|jl ^ ^1 «-^v^ j\ (j-J J 

^JiJijJ^^ jr*W**' 

^^1 ji jm.Xa jLj jJL^jl j jy ^j.JlJ j*i* *j |>‘‘. ^ i* 

Km>j^ I ^ tJu<iMI ^j ji *U »\i^ c—iljjL jjj— aJIiL* 

i^yyy \ <JL^ y y aJl j .oj ^ ^ OIm I 

X^ • / YJUu <U ^ U m i U s^l» A; AS" Cnt i J vrfi I jjl f_y*i Ijjl 

I j yyi AfT «|jl_jl yi *^yjyl^ Ai J iCmoI ^y^y* 

yti jX» jLiJli^.^jj (_glftA ': ...» A1.J C . W C>.tJ 
{T ^ ^jj ^~****^^ «JU^ o^Sy sy’- ' Afc L WD ^y^\jy \ <1 jJ 

A?l:>Lj^^Li. ^y^ft^ji cy}j^^ 

jUoIcjI ji ‘Oi' 

.iy yXXX ^ ^_glA I «^ 

^^^'f • Aiy\jjijiJjj,\i^ ^yfS j;,_^aA«Alli»<iL 

\> ly*^ (ji^ 3^ ••^ jnX» » «.X?»i» OVLI 

“-*"^*i j3'j-»‘*b*tf*^ (3^' 

Aj Jk^L .JLtf ^ Ai y AjAiAi xL ^,,54^ ^3*^ 

.JUv Jki L; jjil* OUIS^I Iji3 '■'si A. ^ . ~J 

j•lJpt A^^ A< tili ■■*>"^y 

J ‘'»ji*Htr‘-^>^ ^ b Vjy jd3j 


22. journal de Physique et Le Radium 
24. Raoul Dautry 


23. Review of Modern Physics 










ifljj .c—t *xi mU Vrt'j* «A* NT* 4(*»t jjj 

.^l, «4f jJ J*?J lt> jU,t 

*^|Ml^ ><C(rj3»jsOlji*)iaeW^ .{oUljjl vfjs^w •«j«^ j <j>AM^ 

w- V - . ■' ij V>> 

i«-;‘ 'y ^‘■. :^'■■■■■■■;-■. ''■ ' V / ' ■-, - ■■ ■ ■' 

*‘‘r. '"V-***’ 




NAY 


.JAJ^jl At 

ji.iZmntt ^Jt jlJx*jL« XiT J jLiS* >y > jL^ ji* tj*i^ wl 

i,jSsXtMi^\ A^ ‘O^jOi^ jiUI .AlS^libl \J^J.Ltj 

Aili -JS ji «JJ ^ jj Jus <<A^»>^ jl^i* A{ j\ 

jl .ije »xi ^^L-c- y 

.cIumIs 

o^jji^ iJ^ »j >At^\jji^^AJIj)ljjt^_^\jP^J^A::i j? f n*^ 

\ .SjM J Al ,jl ^l|JK • js>.i^L4j^T jS Asy\ 

3 I jt aS JM L ^1 . Aju)j I A< ^Ij L I^jiiij\^ 

I ^^\y^ >^\.«i.< L «fc » l jic- ^ j^ ^ jjj* ^«ji ^ >Zj jIAw (LtLtliu 

jl >,.,.«>jj tSjj j' ^ AigJ (^Ij 4jlttul ki*ls^L* 

At j J_^ At Ij (.jl osl*I sS" 4J^ A-^ JjAfJj AttSlji 

uywjl jj.l^’VU. I ji 

jl <_>umUm J JLm Aipvj N' ^ jS JiA N f’V J* AtJb .Ji^ 

i_(L*.^l_^ js I J I aS '‘^ J*’ ^ j}S 

jl ^jU- ^^U^lyi ^ 4$^ jjlU- jj \S jS pjU- 

i^Jttf jl * 1 ^ ^li><jl j> tJU<v \S jS 

aJI jljii./ Lil .XL, ^ jypyA 

^ Ai jUlijUjI^^^^j! J^c— jJjjIjIiJI j? j»m 

c>*j^»> \< ^_ja\ »x>ciA oVLI (^l^’lj^ijjS aS ij, jl ^^1*4(1 AmJI ^ 

,jla«l^. u jl A$ 4»jbslLkjtJL«4i»UMjjj>ii< i»>l.>4 jsij>)*iitjj 


25. Sodete Norsk Hydro 26. Jacques AlHer 


27. Perth 





tJi»CU 0*^LI *(^1 <Jl^J Ij .Juliiljb ^LuL_^ jy^ _;bl »\^iwJ J,i- 

j Jjf fS3^ y.^S'^.'^^ j^ J'^ ^ 

.xS I JUj 4^lil Ai*_> C*~J I y (_^ iy^ ^ 

jjifci-j .j ^ ij^ji ij’^ t>S>i^ Jy**j‘ 

,_r>r"‘'^^L)l ^by* Jf **. ‘Ck^^ V^ • ^ ^ .a—J l ^ 

J»jlw4li-»«l JJ»^ y *iy ^ jijyi A{ 

jj,yu A* ij,_y»it- v^ ■a)_j«j»wi .awIj* ^jI 


a-J 1 

••^yy jbj utM j -^(y* bJya C)"3' .AU-ljlj .^Lj 

Aj''\(^'l ji ^Uj^l^ *i jJjj'^y. o-^ A-w*ly 

(^j jJ I 4 jli l_J I j»OU;4>t^ 

^iM. AC il > • .»■■, i l.> .J J ij^j ^ 0A« 

tC<*j ?ji j?l ■O-u'l ^jijLfcAlli* jl jj NA6A cS^ 

.JLii^^ ^b»jl ^««jl ^ ji *yLwi^l A^.»fc jji^^J ^ >1 ' “ ' ^ ' 



*;j^y Ue* ^ J ^ j-i ‘ i>J yj^ 

,<^jy <0 (_fl.4i,-Jk ^JJji\ u>\Aj «^_ji*i a 1»-*{ .X>>..> i l_y jl.VI,». t .il J 

.x:S 

^ C>(^ll.Ji^l ^ 4 ^ ^bJI .X..»,.«iib 1.41 tJUiM^JLit 

iJjU 1J j I ^ j*yj^y j^ o' ■^-jn* J y. L •^j-ijj b''j^^y*iJ^^'^^y 


28. Clermont-Ferrand 29, Bordeaux 30. Broompark 

31. Lord Suffolk 32. Front National pour la liberation de la France 


33. Rudolf Peierls 




oliLjuu j^**«» 1^ 1*4^^ ,ji j<-»»si 

tjV« (iL ^1 j>y 4mmU u (^Ia4]jI*« ^6 >^^T'^ 

^jji-jl 44ai»oj-Vu^^* ‘cT'J^ •l*,^l4^ jl .j jj *jj? cilS«i 

j' j' ^ 1^- ty'^ ‘•^vt<y* 

i' ^ -sUmmI a^M«l{ •.Ami I.A» * YI* a jJ (jl^l ^ ^ Jf* ^ 

S*^ _p j 4*M.Uwi 4j t<* oW'j'* 

li L>. j 4A..>« )^U>..J>jUfciil aJ ji fS^ ji f^ 

4I Cii^Jii a.' k ^ ! .a;^ ^ijAjLiS^ i31mia;^ •aL^ijA^ u^Wa yy aLmiIj 

4 ~^ * ^ ‘O^ ly^ •l^iiL .AmS* ^lk« ,j^ jl I j ,^«ii ; l ^ l Cm«j^» 4^ Ajj^l ly^jt IA W*^ 
^^1 aIjkjI »»aja ^IjlAALiIa ^ jJ|>lji«J U- j I yt t^'^ijA 

4{ CmwI ji^\j ^ kS jS*^y^ ^ (y* *i!^ 44m45' 

.A»j«i jjMj I <>>«•{ ^^^A>-Lm 4{ AAjljJjytAf Ajj C«MA^LtlA*l 
^AS''a.>' a' (“AS'Iaa' 1-^ 4.^li* (^W“AA b JaI 

UmiI J(ji^ A^ I Jiy*^)'^ Wsib’^y AS* (•* *'*b«i 4$' i< J « mi lA^^ 

.a;a/3UI 

It A^ •*V*'A 6^*' “ ’'^ ^ ^ 4j N * 4jj(3_p 4^ ^A J)1^U 

L AIImi Il^j 14 Am> jl Ij 4mJI•A iLt^LtjU 

lAiA^li^^ i3^ ^A ^ *<Sjy^ "^A* cjT J ^A!*^AA^ AmmS"! 

iJliijJ tA^itfcA ^jmJIA^ ^ U^^U:.M-l.y» ji .Aj^bMi 

4,1 ^Amm^ kjA^* AiAj^iyt _^^4 m*U1 4 AjJ^ L jlS* 4 #m 4{ 

.JA^ ^ Ail AA^a*A t ‘b “>AA» 


^ji« 7 « * ii>i | l OjaJI 4i«L 

4* 4^ •AJJkUi •aIaA 


34. Maud 




it c—1 ^ ^ 

^ ^rAjl ^Lw o;l*jlJbjjj ^ *i ^b-jLiUjI *i-i» 

i,>uu- 

^L-a-1 J»'' j M- o-^j'> o* A-^3' JuHu^^j ^ W'' 

^ .O^b' 

*JLiJ .AUiw j W-* j' ^ b W^J j* -> j' 

l^jU .Jui^^ •Jbj ju^Ij (*» jAj ^la»u- ^jil o ^--^^y 

oU 1L^ N ^rA I *j/ 

l^^l ^u ^ ^r a Ocr-j^ u^/j* cr-, A* •■>^ 

^ C>JJ^ *i A ^ ^Wj‘A m^Um L?A-A" •■*->{ J^' 

ji \jJ^ ^.16^ ^ 0=^^* -*^^y Ai 

Ojl >bt I J ^ ijA ^Jjy^ 

.Jii'j^ iJljuli-*4i i>rt A* 

J^UbAjoUT ^^f • 

Ij A-Jl> J:JjI j ^ aL^ A-Ji> A>:^. AiMipi* <ikyjjyj 

Aj A-JI ^ilU.^^iJAS' ^^W^IjC^l^A5'jLi^l-->^>i J^jb .jS^tjP^ji 

OA-Ai . ^ \ f • o^'^‘j' A^ ^ cs'^j JS^ J'^*^ 

6^' ^ j-> A ^ A- A- o^j '^- 

*jjUl4;j *-ikJ->ji iji ob A c^j*^J^ ^ ^ ^k-^--*-^ 1^ y Wb t5 

.jb‘JuI>s^yU\i^Uj^ kJ^'AiO^ JL-aiijl>ii’>>(**(^j^)AjijoUji.i^ 

a*l> A* b -«*A •>'^‘' ^ ^>b3 A* 

■^y. iJj^ ^ A ^ >i LIj . 

b^j>?^ Otb ^ 

Jji c#Hb •"->« 'A A-' 

JA Aj o'ill ijjj ^^.*cy^-> -^y-iy* J^->y c»ib^ jiA 


35. Sudetes 



\K\ 

iJjjo ^ty *^ 

C>"^ ij‘v^ *tS •JiLfc jj ^|jjijj tl^l^l ji i-LmL* wJLI 

.•Xi^y •> ‘■^>?" ij^l^^Li 4jj-S" 

Jji ^ ji jl (jljj •Jd«I* OVljl Ji 

^yl4^^_jUjlajjj4i ij^ ^^Jjsljyl 4i jbUj 4^^^«X jl5di jl 

«X*I bjjl jl ^ ^I^JUaIw •tj^jf’ ji bl .Jy tJjb ImC-I^ 
j^il^ijU JaL»j L ^ > :7 iiiMj^y» i^l .Xiy, »l^I ^1 ^^U- U» AoA <^.. t AAj 
u'jii<'-'•» j«^^y-^L>^ o'-'>>'^ £4*>>tr^ 0S* 

jl jl «d^ Ali#J Jll» 4^ .4l^b Juki •■^ji *1^ '*i 

iJ^‘jt^ju^^J ->Ji *-^1^ jl^ 

(jl Aj aS AmL (jJjl di 4iXtl,:^l.l j\iS j4 Ai 1 ^ ^J» 

tJX> i.X ^ ^dS^I d^l 4«»«>A OJ l^««l 4$" 445" (^li^ ji .Julj^^C o M^ 

(•js-ljjl (*MiJ J>.l^ t^UyUI-jl jl 4^" (^b^yi j jji 

»l?I ,j?a;jj.J’^4iL..4*^l jj-Xf*? c-jj* ^ -^il^yi l^^l -ijS*^ 

^ cJfjiyUjI ‘f j*^ *Jjl -^l^* ^ Os*^^ 

.jcuJ I^jUI vImw^ 

(_g jLli « j L (jUlj^j^ jl Ij oLiaam 4jlpl 

^ (j«'l-«j ■X:t ^^ •jbl ,jl 

,i^ iOaj?* 144 ^ 1 ^ !*-■■ j‘ 4j IJIawI (^b^ (N^W"^ 

^ (^lA<^^y»l ^^jlkil jI^aA ^1 j^I ^ W*^ (l^^ub jl ^^ItJ^oUb ijo^j ■’’^ 

c>^/”a;_«S*^ )». * *. . < « ; ^ jj>t; <.x«i •!-► .jb-<j* <yli>> 

iy, l^_yl »JU«i*<,l»*Vt I 4 j *JU*U> lyl^jl (jljLifcjUb^^ j7»jljTj4 jlxf )_j j^_-*-4.*^< 
lj^jS*lJjl jJ t^b j^yj ,_,l»iS'lj jl^l L^ I .JLU^ *1^1 (JILLS' JUJl|J JLfcI».l jl 
^ j'd* O' Vl ^ JaI-' jl 


36, G. Pegram 




^AV 


oLtI A»\^ ^ ^ li 4 .ji.ill<«fc* ^itAfctfciu I O ^ 

L jj-iaiti ^ >-^Jji j^ jjLjL* jJJL^I 

4 j Ij 1 1 A*I* ^ ^ji-'^ {J* ^S^.J ^ Jjl J ‘^•'O^. 

^j«nJj Ai i^j j.ia>- <I.ili^C> ji <OmoI ftj ^ L< 2 >tl ^ ^ 

\ '^jjj IjAiU •^jil J^ .-JA-V j*\ a-l>»l«0’^iji {^j j4*'^ 

o \ A4I* '^jjjj ^ ^j U >i>L ^ I j amJI ^ ^jjjj^ tj*^ (JUu 

0 iU)» jU-I (Cw<l A «.>«.. ^ jl A*#- J *$) 

Oi^ ^ ^ Ai^l jS"A{ aS" .ij^j.Jjfj^^. I 

a-Vj-U ^^ 1 )) Aal^l j,a£-^ tjS A^m 

^^iiXSil ^ ji ^Ijl «_*«J ....UIjK^ Ai OuvI 

j\ jyU-»J aS* tj^Xj (y»L«j A< ij jXj ji J tXX Ji.*i^ 

<(--"^ 0 'jiJ-^'l/(j*f** Ij W'*' 0^1 jsi 
^AaOmmL^A^ ^_flAltars' <j^(*S'*“^ iAalj ^jil cLjb_^J jl 

jl J ^ ^ JJJ ALofc^ A<<JL» «“ «n*l^ , JJfe^ ^L^AL) IA d^ljjLbW«l #jl 3I 

' * ~, ff ' ' 

O^O"tAA^«5' ,iyM ^ 

(*!^ j «jU-l 

.c~-l 

jXm .JXi l^l^AuJlj l^^wl C>..>JjJ OLt^aAT ^ jmJ li IjCul ijlS* 

_p V**^ AaJUi.* (:X<i Cw»J a> ^ 

«jUi«.I C. 5 «aI Ai ^ .ijlhi^ 

^ J*y V"^ yj* ^l» a 4 >jL 3 Cj.>li o ^ ij*J* 

o L aJ :* ‘‘-r'i JLLjIj_;J_j jS^ (_J 

1/* t 5 *— J j' 

JjL; 1 J tlwil^ J |» _jjl AJ ,XJ^ ija^ ^ J J iji^ ^U»Liv 

JuL (^^lajljcl A^^j iJLLfc^ J-SLi; J— aS” (_jIa^^ iJikita J^\S£’ !j ^ 

\xx\t 


yi. A.Sachs 




\KA 




\\r\c.j\ V 



ISv >.UvUOVl>lJ J 

. ,j*~ - v5 J t J 


oji T 


.ul 

> C>jyl> A; aS" .J ) ^j* • ^ -*'•*»■ 3' 

'^-■>3' JA f ^ aS' u'^'v* ‘•*;'a 1 J, 13 ? 

• jImI A» Ja>l jirJL ^ai *i . y 

ijU.? IjJ .xS 1 J *^JA >^ls^ jl j«I.Ail 1)1^1 J yja\^ jL ^jk ib.^1 

!|«^ jtj ^ A) J t_Jllx4 Ai \j A^^ aS' AmvL ^IaaJ?^ 

JA Aj^jj tf*-^ OU-i^J A_;ly_,J OUrA»v' A»w^—.^1 

tXii jii jl53ii ^ — 

jt^c—l oS^C>T jJ'>>aS’ I 

(J-* '^A_): ^^l aS" J—Jjjd _;k A> L ^j'VU aJ Jl" 

.JLi JkAt>. 

^ kfvw Al C«««»' «-*iJd jdl 

^ILxaj ^ •AWI(j>tfW*j3liJ'*i-^-^y^—‘-'-«?“ij'~^''*iuij*3>*‘^ J— 

iii^ jSyL* Jj_> .Jdi J<A»- I aS Oi' 3' '^. •A>i' Aii-U 

^ ^JiA. 'V Id \j tl)^ ^ JUd^L n» ^ 

j\j1m iaii* l$3 jaI dJLaw o^/td I 

iS ‘f JS'^JJ^ •Xiifr jjidUl jJj lalj\^Jj<qj^b».iiid ,j4»d 

.c—t liL^L 

Ay^ y iZiSyi L>W* Si Whwl W^y«i«« Ad 

cr“*A i>jA^‘ ^,^1 JA ^^4^1^ .jldjj aS’ 

Ad Ij aaJ»j jdla5;l_y'^_^U-i .jjlaiA^^l .»ij j\Jji 



'-*t' ^ Jt^>» ^ ^^'U* ^Jl ■**•>!' ^ 

^V|Nf yi'a^i W*^ *"• l< fj/lt J? ^^\iM (v^il 

'Ufy^itAj cJ>> ^la»l ^s\jt i^*1r^y ■>U^i 

0 “*^ ^ •iA»«i* O'^ljl jJ f JjJ^Jjl 

t j ^l 4 *\CiiUjT J Ji J>u-Jj j^U ^ j-J (fcj* 

^l^U; ji J^j\ .^Ij L»U; ^ ^ U* ^1 »*i»»V*4<i f j*;! 

_} JkJjlj U4»Uj| jjjl 4j- ^y^ ^lbiS i^aUT V-' 

.Xjbjiftii-lja \jfjic*\jttr^.^ ir'ji^, 

ji ^S Ij^^l j L-^ Ijjl j-J(J^>» 

*>^ jl jja Cfi' ^ Ck^ '■^ <>W* •'^' ‘A;** 

Ibis' 

SAn >1 

‘fji> 

^ J jlrf JI^I 4«b 4( Ibit 3 I 

jli>^ 1 jk#l^l Ajljl Jl JUjIb^ ^^4$* ■U'littljCitf^l ^ jliJ 

0 ^>*^ J»**' is^jjt iJ^jt *j KSijifJ j\SjiiLs 

tC*> ^^*-*0 * > «jf^‘Ot* ^ (*^<y* ■**'cpt* ^ 

jt-^ *j* ‘-'1^ 

cJjjjj -tja .»jl <4i<U oUl_^l l{ 



^ ^ f \ jvJUc- jiM j* I til)l, a ..,a '> tj A<«\j ji 

1*4^ jii l«. y i.-« ~ « l^^l »A>m oVLt ^ 

.iy (j_y««JL;lj liU jl J-i «Ji»w ONL1 ^ \ ^'f ‘ 

j-aXfi- J>. jl •jIawI L jS" ^L4A>fc«^ji! 

.^^jJuwOlaJUiJ^Uj .jui #JU*lj^^'JL iUjjjIC— 
j (jf'" jj .J-li 

Yr^ **.oiyy ‘Ai V’W c>~i ^ JJ)^ ^ ^ ,jLuljl^*> 

ajuiLIj ^'T (_jA>l 3jkp L *^ ^ ^ Ji'V’ 

j-^ y>->>.' ‘^. ij'^^ *iy*i I Vr->>J i>-* (y* 

Ali^Jo^ Js>LaJ jl A;»ul-Jj J.Ay* ^ I J.AP L 

^Ty.^ ^ j Aj ^ ^ — -^y ••Ui 

«^ilL sjLt Jy jl ,x.x» yyjy^ iji^ YTO 

-^1 (jy L<>j-iaiM >jyjS” L^W^y -k-^ olc-!)U»l CjtjiS jt 

4Jti^_^l*3^ C*««^_j y oUyo^ji aj aS" -uiA^U|«yA-<aJ t^l.^Sy ^ tSjJ^ 

^y Ali ^ |< «o.rl7 »Jy Aij^ y y ^ ^ ^ y (*^ I C** 

^ l;,jLi,_j jli^Li ''^((aI jJ i^ly UjU Ujbl))yjj*lj’ aj aS” -uS" jUuI jUjL- 

Ai Jjl .ui^ c-»jUfc y!^ LfW^y y ^ ^y .y 

j.aiS' Jlrfl) ^ aS" iy^ tJL^ (y»~^ fy"^Yrc jy\ 

,<JU«it.>jly yIAi..^^y^I^<iLi-<«{ 

O—Jty yA^ »Xj I ^_glfcA»^y At ((Jl ^ .>i«->. t JL j> iZ^ yii 

’^y ,jis*-<'>y" 

iljujly L .Jui aJ Ii.l»lc-^U»l 4 

jl iJmj L»l .Jjjl y aS" Ij A>iJ 1 AaA (Ji^ 


38. transuranien 39. G.T. Seaborg 

40. E. Segr6 41.H.C.Urey 42. Direction for Tube Alloys 




"VL^ U^ .C»*-l Cj'X^ ^jMA Jj j£ ,,_,-;l^l ^^jJM Ji \j 

.jcmmIjJ Ai j_yliLw jLijUji^j cj I* aS" oW^ 

iJiJH I^UIS* \j A«lj A**« jJ X^^ I 

jlALhtUljjl f_^jljUw U ^ <y*^‘ 

4JL1m^ j^l sAmJwI O'VL I A{ L ^ Al-J l_jj » j I Aj y^\ ji 

LkJllU 4^yu*Ji^) 

.Ju JjS" ljk^ jTI ^ Jj*ljui»»l (_5l*A<li^ ji 

6X*I jl C>\ajAm •jljl))jj^^l^ J^l aiuL ^UjUo JuJU^ A«l>^ 

.jy cJjIm I '^'^fJijijijilj b 6^ ^.ji^j^y. 

ijlljA^ 4^yjl «JlJJJOlaJA^A•A4^ ^T Y jl .CvwljeAfC’ jt 43jbjl» 

^ j-> rjs'bj' J-^ 

^Ijl.JjJ^ 4^ y ^ai* 4jU«.«lij Ai . j \-JIJI yi»«'^‘^^ljl^’L« 

J^.)4^y^y A.*ljy ,yI Aj ^L*4Jbw A* jUj 

J^lil >>y Lutou (_flAAlli- jS y IL 4 APU J^ly j 4 JJJjJ 15" 

kS jji iJLS jm JU. ^ .JlIJLw AI»Lm l^yl a_^7iL4 0^3 y^ J* 

*\S .^.Li A«l;y »j'<y^y 

ASUiljl ..UwAi’ Hy ii aj l**b C w j jj ^^ aS” C»««'IX (j-Aj ijtS 

laU .Jy O^***?*'^ ^ iUMxy 4_j>\A A{ ^yubLu jl y^jj Jujlyj I 

y I jl iSy y. ^ i>Ji*«««^> t j\ jly>-l ^^ 

A» l^j y I 4 ^IaA jl .Jy^ A»>^^ 4y^ y (y“jj 4 JyJ j j>tA 

s:u4<^y^>b43jjj4^A{j4pjJbjl t^ly 4yl^jlj;^Lu j--1;c--a1 

.ijt »JXt JkAl** 4 ^ 2 ) 1 ^ »^U]I (Jy j 1 y Af^ 

y i JUlil tl^^UljAfy y y LojA^ *j j? 

.jI^AaIjI 4^4^ y^/Cvy-V-Aj aS’j^j^jJIu 


43.Vannevar Bush 44. J.B.Connant 

45. manhattan District 46.L.R. Groves 47. A.H. Compton 




*i ^ 4.#^^>“ j-<xitf- j (j^Li- ^L~i! C«s»l«(jl jL-Jki^ oU .J 
.^Ll 0^ .u-^l j 

JU-S jl ^^ ^jj •^>r’ 

! jj\ k_g 1^1 * 1 «.i '^ j <C^ I ^ L>u 4i».y» a 1»-.Jj^ ^ ky* 

,xij^ k!)^ ^ u'>* jk tj\ji\ j\ ^ t\j 

kj^ij^ jWI *i (Jit ^ JjJ^j (^Ij^ ^ ^</* A»U»I 

.Jjt J jJ *Ami 

k,5*^l (Jit A*l^l \j»\j «L;^I aL^U ji «(j j^j\ 

1(^3 ji ij* (^Iai«»a j y^^j 

(j*» y >«< ^ uJ jJ 1^ YY*^ ^ ijjjj ^ - rti c- 

U*1 ^j)l ^|ji« A< jmSIC- Aj^J k_f 1 ^ tj(jl ,_^VL 

J IJ I Jil Ai^U- iSj^y *J k^ y“ 

ji ^«k^,r ^JJ ^r'i*i^^ J^JL^ jJ Jom'jI* jLwI Ij k^U;...fc 

Ia_^^iS"Ij IJ tJulLI j.> \^j^! *-^^»*^ kZ^VLI JL-ijj 

.k^ ^J IkJkAt dS . Uwo fc 

Ly->j *^y ‘r*^ kl^'***' <J^y ^ 

./“*?* "*< (jil .kl—-I (_j*jJ» ^jJ jy y YY^O ^jjy l_>jl 

J^j-tj -ij^y »lXi;b Ji .j-ijj- ftjijtzwI aj 

A»WJ—» ^*»iJ ? U*>4j^^y^^| ^ i. Z i.^ > w jl 

l^l y b< rt > A . i -Uj^ jl juwI aS* YITii ^ ^1 ji*ijl^ . iitftli 

4 YVI jj,\ A*^» .JuiL JkiL^l^Jj ^j\JiAa 

y '-^ •jUu-I kit jkt Ai kit jl 1^1 

^(_^i J? ojjyy^ (j^t- k^i^ dS ^ ^ t k/j> (^t^i 


48. Qinton Engineer Works 49. Oak Ridge 50. Tennessee 
51. Hanford 52. E. Lawrence 




\\r 



)ji «jULlrfLi j3 Ol—s-dJ 


^jA a3j^\ Aj likjL-1 .JU^ »jia ; ..il i3ji 4i>-L*/ 

IJ jtA\$)i<aiS Km _j J_yl t_ij,/»• jl ^ JtlJu^ll I j ■Ai-Vi^ J 

«JU Ki J (CALifornia University cycloTRON) «oj J>,J-s^j ^ ji 

J ^ K> .C—I 

jl ijtj Jtol ^ L |^jL«l»X>- aJL^( iL U«i> i ••^ (j**;*"^ 

11^yjy_\ j3 ,j\j> jl^ jji Crf-^) Jitiiii. (jUUi- 

I J (XT’ Ci jji\ i^jj ijA L ^ 3ji i jpM^ j3 . (C' M -ii* ! 

J A^- 

JtIjUllx* 


Xfi j. ^Ijjl ^ ^ 







-Cm* I WjJ 

o_^l j »l»J__;iJl^ «1^.<2J|^ j* ^ ^^TV 

(j-^ 6l^,UjI ^^T'^>s .jjS" jUl lj,jl;JUi 
jl5*LjjjjUI jl j? <Ui^l Col^i j,j»U*uI .Jjj Ij j »l^<i^UjT 

y^j •! jl jUuU* 

•^^jy. ct-^* *^y\ ♦*j^ jX-l 4^^«Xj 

i^^aXoLw j^jtti L^T ^ tiLjjLfc ,jii« -fc .CmIj c>«*lil >> 

jLM»j| jJI»- (^LiaC-i L ^llI (^1^ Ij 

jlil^ jl (^■iljj *-^ IaJai ^ AUm iL ^'IjLImJ <6l'l'^^js*(jil ^^'4l 

^iuJ o^jji^ j**! ji •«iiAjS" (_fl»Jb’jjl 


iji j\S ikjAA tlL j^ji ‘jJli- ul 6^ 

< jl^<iiijL (_ja»u aI JuU Lux I N A To A^jj ^ ^ jj jjtjAA jjjl 

i>^~^ y.j^ ^y 

•^y. lSJ^I jl yly C^jA .xi ^l*j) (y*>s»VA (/"' 

*^y jS o^JJ Ij Oil 'J Jij^ JW 

(.iLj «jj2jL*jl ^ji ^L>-y! lJ J^jlj**^ ^^jl ^ 

J «t^ y-*j^ «j aL^U jJj^LajjCxx-j 0^^*“^ *xi jL ^LtjixlxT 

(_gAxJ,.«OX»A$^ (_g JLa 

j^l Cm Mja »JUkLM« jl iJJj^ tJLxx ^«.i.> tSjy^ aIsax ol >) 

A^ (jl'^^^ijs* .-U^i»L lxxLi j\ jtM jl t^jujLtjl 

l_^ aJi^J Oil ‘A ji Ij'ilijs* *Ji J' *jil^ js' LfcJ** 

j _^0*.|»iAil^ jljl Aj i^ j U .Ayxi J^^yi-0_jl Aj oL>^ ‘jIjhAII jl^^^-XiXWlJUS' ^Ja 

i^i LfJ jj {J >Li Lj J ^l«jj AxfcjL^ ^ U 

*^'jl ’^y *"^ \^ <o<5^Lxx j_^lAixx <j o " (io 

Oilli -HC^xx I jL» ~ .« C . > -_^|»xl»^^ L«aS^ (_J jlS" tiOxxxl ^Lu< l . > -^)) :Cxj ? A«I 


54. Los Alamos 



'joe'*ib 

jlfi jjlj ^ ty-^ j(*iJ >o“^ •(*s^l j^<yb 

^ ^y. •f*i‘*^ »jrfUjL ,ji ^ iVU- .|*iJj» «|*i»*5«’j4y 

•«j/i/*r* jr* 
SCuMilftdjS' \^y ^j 

*Jum (jl Aj U1 

K^iji ^_\ VI*' sjLs *"!ji 1 j 5l.iJUl.i.5?I 

U»:Juw jtli-ji JL« T 

^_^l.i.-fcl li j JlUi^ Xuti j»- j U ^L«» jl jf*j ^ y 

.«(*it •iji ,**> W I L»^. (>-JJ 3 ••••‘^ ^}^ 

«j^ t,r4y‘ijl (jil J-* 

y^l ^ tiji ^^TV'^A^ 

y *jiW' ^ ^ ^ ^ j^j ■^y Ajijl 1J |*jl (jLfci>Lo» J A* \ ^ ^ r jjjl .ij> 

tXi> ^ ‘3y Ji \jAt^'jS 

•Jul U^I Aj j (1)1 .>i«.iM> Ia jl ^ *3jt ^ ^WjI *^t5 

Aj aL*1»V{^^^ ^J^ 1^1 C*-.OjiA«U Ji jUj I *i (j-J^vl jij\ ‘3jiy 

.JUwJJt jl 

ijJ-s*4.i» c**->> J ^ jy ^■Mff jinj. 

^y>. A-{lj cJjjjj CJOiJj-j 3 3y ^J\£■ ,jljiJ 4 Ij ^*yjji5C‘/y 

<Jy^ J^-jl J^l 

jfIJu J .v,^l:^jl^ >.iy3ia ( j s^ * jW* 

'nS3jy^ jUwI j •.Xmi* oVLl jL* 

cJ^«^y«oL»y^ >s j***" *jl^ jj-^ .J-i J*ly« 



55.Fel« Frankfurter 




^jiSjjj^ 

j^jljjL;i.l^l^4jiL oW^Osl j j*^j‘>^’^^ jllii** \j 

^l.c,..>»lj.A^I^^ I 1 «*»*(^Ia*U l^_^l I j{ (Ji^j 4«.i^i^^l JUu 

^_fU*Jil jJl; c~»j _jl } xL- jt jji Oil 

lj,_rt^»-^l j AjCJjjjj.j jS ^j» j\ Ji ^ jl*jU.l ' >^.iUl.> 

..ijl (jW (j* ^ ^1 jl >" ^ 

Jy-i-i ^'\Tf 

. J—lOli^L.4 4>- ■.>■! I ji 

■^ 1 +^, 3 'jl J^,M 

C--IJUUI^ J ^J^\^j\.c^\ 

6-b»i<*oVU lj,>_y^ I n a -K -J^lj Lhi».C^Lj^l L xS ^y• -A* J> j}^ 

jl ^y^ jl ..^LiimIj jL»( J_yij UlJ J>*l J-* yv^ 

A> ,^-uJ jl (J..i.^jl jl ,0^1 _;>-ljl ij j\^ 0<l i$y fcAr^ 

j> jjjLjjtiL^ jj—j| jicS jjUI 

ji^.y ^.■>j'^.^.-^ty*i^yy;,yJ^’^^jjyj 
■^J’^iy*y JJ^ *>. Ji^J^ ' ^ jjj jyt*^ ly^J 1^1 ‘■‘^ C>U!)U 

jlfi ji tiy> CJjj^j Ai tyXXX} -<*1; L* j*ijl.J jtU- *» *S O^XJ yj 

->l^l L^^jl I 4 I jl jl ^^f 6 

‘tS y *j4^ I ^ jli- yim r<w«4? ^mLi jJ ^iJImvI 44 1^^ jl oLtUrul 

^ jl Oil IfyUJ 1 4^ ^ ^\jS \ji_y [,_^l] 1-^ O^^ 

(JW^(** 1^^ ^yt Ui^ ^ yt O^jjl Wi^ O^I-^jV »I^W"->-^j'^ 

JAiColwl t A; ««>J(jlj L 44 L (..^^ 4$^ L 4 I 4I.i«il^|^l«jLtI 


How did he come into the business? !^^m.J^'I 44 



^^Y 


1.5 ^ ‘ ty* (*■ - •*■**' j .((C—e j 

^ ^y .l«,i^l (j-ki.> *j .jlw_^ 4rfll j •* liL u^y 

Ij l>-jjL?'y 

->' cf* ‘^j-J j u^j ^ ;^Ia^L 4»- cij (jl^ 

C«^'W'«j.>f*^Lr^‘ju^^‘ (j-jy \SJ^ 
jl .Jl ,^l jljj-j C.C'Lutilj jl 

j4_?jji ji>—C*wl jJ-i *iUl JU- 1 jl —I j 

OmIIai ^ ^ «. ‘K « L (_glAi axA ^ ^ TO jj 4.x^^^ 

.ij> »A^ o' u^. 

4liS Ji\ J « -fc ,^--^0 j' '"^ oli^ y L Jkjl j_y*oi 

.jL^ oU^Lt <jLtf jijj^ *^'yy ^ ^ jji«i 

*4 YA »j;_;j L jl-bj ^L-i j_;r L j ;^jj! t •l^-u 

C—j lj,_^jlj?jl ^ 

^i-^I*. jl ir**^ 1 J^l 

(J J4^ ^ O^j' ♦JliS' dijlii ’^ .tll S-.4J jl Jj I ji j^l ♦A^CUO'^bl I Lfly ‘jl 

^IpvI »jLtM«l liK^Ji^ jJ»_ 44,I jl ^1 

^ j* ji ••^ *^1 y*^' ^ 

4j jj^Lj. jjIjJ j_^j^j^lojl vJUufl *ij^1 (Jl 

L tSsjy^ oi*'*?" ^1^1 ^ y «C»»-1 jy^y •-*o*" Oi' 

^^ .JLm JJkl^» y *J0“*'* ^ jl^ y'l' «i.^«4j ^*—*tJutliN* 

AaAoI OmoI ^JJU (J«j\ tf i<il >^.4. | jl j?I aS” Jj j? |«ic-Jj4 ^ clvial*—( 

!C«mI ftJUv Ai^jA J*Vi> JjIJL* Jj t^ly .-l«iL A»%^ ^J> 


0!-^y-^t#*«y**“ •‘-r*'“^ 






j l^^l oYLl )jl^ ^l>uXuJ (^Iy Ij a'o **>r**^ jl «jlj>L«l ^£ JMi 


57. H. Truman 58.H.L. Stimson 59.James Byrnes 60. W. Bartky 

61. Spartenburg 







.xS I j «JlJI ■Aaj"jli- jy\ jUJ ly^ (3*^ 

^yXJ^ ^LSW*^Oi^ J 

AiJu\»i ^ JxS^ l^..rt«i :j yj^yj y ^y“^ 

tjL>^Lxl i_«»j ^1 ^ Jl/I *JLjt£' ^ 0^ .J^Lw }i*\j\j^\ x\jjijjj\S 
^ j^*'.'*': ^3^ y^y*^ ^ tiyit 

(^1AX. ^ «|j jiX)^ _^‘ji > ji ,xS iXS 

i'jX^ Ji»w" JiUi*jUiC-l ya^ 

i^JJiy* j_^jlki-l CK-b ‘“^ 'j '*■^*^- ^ Oi^ 

^\j jytO^jJ «_«*■> O jM ^IaaIaXa ji ^ XS 

yj ‘X^ »jl J (j^.«x».»X««iI. Jl .^1 Aj ,_ji XXi\j^ ,_^jwl*.* A{ 
w.^ jj ftJLp^JU O'VLI ^Ll ^1 yi ^jtj *^yi 

l^ j*\tiZ>j-ii j_jXij l«j 0^^ (3* jy^ jjj.ii] U .*<ij ^1 jl j1 j «CmmI j ^Lx^l ji 

^^1 I Ul iiyyy^ jLLi JL^_)i\^_^I^Aj^ljlji_Xl^.i)l^ ijA^ls 

(J j W(»* •■>>-L? ^ y. s-*^ j-’ ^ jA 

JAi_y»|»J..i. T i» yi> ,^ljL J—jl 

l_; (jl^jl AiUxiw I J aS” ij> u» _/““ 

ojji^.^.j^j^ h 3^^ Oi^ ^ .AuS^ Jf’liu 

jl y 9 'K \j ^1 ^_^L aS" CXiiy J ^ *AxS jm Ai<U 

(iL jl**"- ti\xS JIM A4IJ .jj^^ ii^ •L^.«l H^ljl^l.* ^^1;I --■ (jli.u«^.»>>ilj 
txS •jUxmI (_^I jl j»\ oVLI amU^ Ij^Iai>iJiC> 1 »«JliJaLL<m* 

<JjL( jl ^Lj A»Ij yt l^ t lii I j Jl^ j* Ji aS” CmuI ijl J x^ 

.Jli yX j»«A...]i JUaIj^ JuLX Ij tJLtJ ^ «l^I 
.Cw»l (»^i*">>j jX* yi I j I4XJ .iyii ^^'f 6 A^ 4 AjJJ jUJI 

jj jJjj »Ljj fy>yj C^xjjt^ C*«.l jly ^XMJ^J» Jai A* 


62. James Franck 





^UjLv txS olii')U^^U«(l J^}i^ js^ l{ ^.^'y 

^yt ^ [ ^ ^ f 4^ At^j^ T ] LJL I y^At LlmiI .jll« 5' a ^\<x» 

^J^J Cf^}^ ^ y jl .X«< aL* 

^'^JijJj»')l\jLAA j \ 4;*«^ jl (j! jl iji**it U Jj! JJI ^y» iftif- At \j^\j,^jtijt^\ji^ 
L ‘jJ^^jlj^^tjiV y tj^J^J^ .J^ al^I 

^ y^ j^'j ^ ^ jS (y |»«»»i- ^j ^ u^ _^ISc»* 

X.X»> j y* uii (j J^l yi^ J aJ.»vi* tLi'^LI aS JUkJ 

^LL_p«45Jjj jjj’y*^ AfclS^ lii^Aj j yji^Aik^ ‘O**** •'^ 

^JhMttj jl*-‘* ^^^JLuLw iZtSyt Am ^L^af'l a$ y ijjj A^oL fc 

>> Ij o^ (jlj^;^ .^jM^j^j\, y^*i J ^ cy^fy 

*VL>- la aS y*^ Il^^lurwl At yt)) iJUMyi yiSljl^h^ 

^^LLmI .|*ajl^ jLl>.ljJ y*j OjJii U J'i-l'^ 

^Owljl^fJu«ljcl<*»l J Lw il W jj- yf^yil (jAj>>M jl «Ci>ar ]itit t^l Jij )jL»>J 
A»jl» jy\ ^ ajLili*il yM»- l|»«iIj^JLc-^^L<» (^1 j! L» 

tUilj J Oa^rl a.Aa« jMmA I Jf^l A^ (J^l y {SJJ y^ »3<^ 
a£ i\^JyMi^JyJy^ ^y::\ jj;U.jjf .,_fj.(^lAi j.l-L-:jj jL* 

.X^ ^,jmJ 

Cfi^J JS^ aJ^CU tJl>*^lil ^l* At i^jaJl yd 

4^ j_^aJL^ 4^l_^^ljCJj.)jl ^1 jiA^ Xit jXmA t^glaUa^lp I 

.iyi, 

^S~*<3' •■>U^I *y^ ty'jyjy*^ i>Sxt~ 

(ji—iw jli’jUTjUaJ.fjMAS'Ij jJjjS'j_^iaj jU tJJ ^ yj-^ al^jfclal jJ«_>li«;il 

^1 ji^l*i^l ^l^l^J^LiI Cmm a^la^laljJJjj?jl b 

.•U»Im«^ jm 4^l|-iljj yS jl IJ yyS o^***' ? ****! 

y iSy^. tt-fScXt al^^UT yi .xS^y ij \j ^Uwl ^1 tAid 

•^yt Jkifcl^a* jl?b 


63. Alamogordo 64. Pavlov 65.Andr6 Gromyko 66.1.V. Kurchatov 




Y.. 

oIxiL aSJj ACn^Iw.^^ fCc>Jl f jjj 

J jS^ ji^ jii j'l*->jjiji v—oWL^ 

^jyil v>il 1*1 •j\ J^U ^_^l. J jj\S Jtf-La; J\ 

^1>. jI5j Ij oWW» < s *^ oU.n.,t.r3l 

jl ^ c^L, .jaj^ JcS^‘ j^uLL. ^ j,j jsj ,l^L 

U Ji- .X L o' ‘‘^ ^y'^t;l jLbi c—iti .0;^ ^/ jc^ 

I—j^i*L;l l^ c . » *i.. A »jj;l ^l .xS' jS x^ ^ 

^Ij^j ^ 

jl^. ^ j; ^4^ Sx^ ^4; IjLm 4- J\j\^\: ^ ob^r^ 

<^Wr“ I- \ ♦i'^ ubL-H .ALiLA;*^' 

T"?.. t ^XMji uU'^ .C-ili^‘ ^^U. j, 4 xlS ji jly» Ar3! ,ly:jl 

U1 .ca/^-ly Y6 ♦ l-jiyk\r0o« 

I *xi .A^Lilj L- ^y^y;l *it L 4:;y .^Jj jOJ 

N U6ojLLjj aS" ly ^^UA-Ujjj^jtu ..jjj J oU^/I ,^yj JL?j 

b^ L^'U. J otb o-^ i»-^'j' iSJ'S^j^y .' >r Ly L-J ^'ji li J J I *-^ j-^ 
•(^.'i<^ ‘-^ ♦jJ'Vj yi^l ^ aS" (_5Ia;L:j .j^j Jy-j'i 
*^L>i <l^j.«l ».l>auoVU y4* j' J^v (^4'L->> 

JJ c^jjy Cr*jy '^■‘ijy (**—»'■ J-> b cr^ <>->(<4* 

^ ALw».Xij.jj Ij 4 '^u'yt^ 4C—l •j-i 4jjlo(^4^ tjk;lAi.ib^‘l 

oljf^jUIl jy A? ^^Ji-^.^;iL. jl A^'U-_)I jy A^! Ai JiL;:j y a^;>U. 

jjy Lj 1 oUk J*>j ojx , 4 .Xj- Ai ojIa^‘ 1^ Ai j.Ui*l :j ^ •jUi^t #ju: ^L; 


67. Enola Gay 



r»N 



li »jljl 0^3^y*" 


ijj^^ji^j^ Cy}j ^jj 

<>-~^ j»Jk A;^ l^^L»J 1 ^jjl ji |» j '. ^i! 

JL« (^j***^! j^3^. ^ • J^ **. ^ ji y. 

JU^^ «J ^ >_a1«>i>« ^Ll* jl tl^ M .i j i ^ l aS” ^lfr^U?l A< 

jl (^JJ IjjLjI jl 

‘r***^ <SJi y C««*jli* (^Uj^ jl j «j-W ^ b *^3^ ^yry 

jj^ a*1^jI5^ Aj j' I ^ ^y. •■^ 

jj-ij .C-ii* Aj I^JLJI ^ ^_^l^j_yl*;Li «jlj 



r-r 


Ly tXwX^ JJt 

jAj L JLL^ Jk^lj >jL J^jS^ ^ jLw 

4jBosquet^*ly *jG rove jl)j^j? Jt (Alsos) 

.1 ^^y^\^ jl J 

4iJ^0JtwiC*»«l 
ji ,^« i 4 7 « ^_jUj jJ (jXi *it}J ^ Jjlj '^js* j 

»l J»^ Uj jb-ljj L j*Jl jylp*)^l J^l y^ 

•juS* <,m».- 5' v*^ i *jli{ U 

<J^y. J 

Ij <jjU^*UI ^'Ll^ 

**. ^yU'!!)0»l a».|j t,y^ .ajljj_^ »^t ji yijj 
«jL~ ^_yj\S -"Cy^y.d •-^ Jy.j^ 4jJ> :X^^ ^ J 

fjiy fy\—MI yA jl ^ lI^n* L »J ^ C-iljyL J :Ii^M«I 

Jl ji (jUi-jj-i-j UjO* ^ *((_? ys^ji^ y^3 j^) 

iji'j *i xSAji yj 1' ^ ^ji-A .,a;^1j 

-*< Oi'j J>' *! Ji jij ‘»Jj^ jl 

, J yii ly^J jl J O^jy ^ ^ ^ y^ 

*JwM Lu (jl jl L (jjl^ jj'VL*i>-l ^ ^L*J I (^l^Tmifcj y^ 1 

Lsfc ^ A)li-1 L? «jlJti 1 1^1 j^ A i* j > jtt ^ 

.jXtJ »jUkLii< ^! jl (_^IajL1j l*Aj_y«j ji .ijlj? 
lu^jolc-^Uffl iu *j ^ ^lc-^U»l jy.j^jfUA\ jo 

jS C-M-l(jl jl jij‘j<-« (jil ji»Xi(^jjl^«-^.iL—lC-1^ ••^ty* 

jS I iSiJ AlVlo J I JLil 6JLU t V^O i^jl**l A; (j *yt jyM I 

Aajwj" Ai jyJ^ A^ 1 (jjJ^ •JU*? jlS' iJLL»Ujj<» ((^_^ljjl aUm^)) 
jl XXa ^y» kl.M.ljjL ^ jl jyUJl (jUIjS^j-i .^jil t-i-rf'jL .x^ilj 

jUj l^^l jl ji»*w«jU (jjl jiXi ^ ^jA 1 *,Xjy jU»jlx;i>u tS yy 


68. Samuel A. Goudsmit 69. George E. Uhlenbeck 




Y«T 


a^-^j y*^ ^y^y*-f '^y- *-^ o^'■■ ! * .* ^ 'jij 

«Ai<Xi«^y* ,y»^i A{ ^\ ‘oW^^ kS^ 

j| 4A>> j* jjil Ji .Jjjb^ Jjji ijLit^’l OlA j i W A 4 U y, *jt Jj 

L^a*>4S"^^IV *iy-^ ij* jtU-Li-L»_;(_^L~>-lc.--^l^j? ‘C-ij^t* 

tJ^jIjii l^U I ^ <J1^I i^L*- 0 :X$^y» t_ii jic-l C-**'^l »\ 

UaS^ y ‘I J'«A.i»l; j^] jl Aj *y jJU- j^\ 

.«j J ^\j>. »jLiu-l ji jl j C«^ '^- 

.tu-AcilS^ \S3y^ ly (JW*> ^ 0^^ JU-jj o“y^^ 

'*'j$^_jy ji Ai ‘3_3J^J• jjl- jlS" 

^^:>1ju«; yM j_fjL‘ jji-jl At ijJui* » #l^-iiUjI oi L^l ,Xmj^ja 

»C^I »3y At^tjJit ^Lj a£ ijt*jjiJ y^ (jl,.i»^l jjli' 1^1 . rt C-t U 

ySyP7 *t ^ *j^ ^ j*“ ,xl*a,.i 

:^L ((!.u:....a as^ a^^ jj *Lm. ^Tb ^ ‘W- 

1^_1»:JAj^vjI j" J^j ‘V^® 

^ oiX^L jU'j^ Jiilj! y 

.JXXJ^^jjljji Ju*«^l *J jXi >l4l. ! > ^ jjil .C—I •X.U Uwi A> 

Cmi^ Ai «-^y>- j3 '^'«^ JV*^jyj *i 3^ 

4<mI» />■>; .;I aS I ji3 t^U4--ai 

jljL^ jij4ti' ^yjiy,j^^o^yJ\y^yiy.^yJJ^,y.’^*tf•i4kyJji^ 
J6 ij\j ^^y .jil*j-i Jiiu U*;! At 

Jj \j\jyiy.^ yjy ^ ^ ty*^ o^U.,* jl tXjX ijyjy\^ 

eyjCJ^x, «jb^^ o^ ji ji 


70.Thuringc 71. Wurtemberg 72. Stuttgart 73.Hechingen 
74. Tailfingen 75. haigerloch 






^lc-'i\i»l -U-lj XaIj^- jl \j iflJlUS^jl y LUjuo 

L^' I ^ ^ I ^ l^_ Uj I. <ii _)J I p J jijj^ojJ-^Jiy'Cr^ji 

.j;l»J_^ tW' Jsi ‘^- J ^ 3' J^ 



iwiiL^ liiil 


^ C~*jLL» jJUjjJ 



Y‘0 

• iji *Xm OUjA-hI J >» "^J** 

i^Ia jl ^ I qI*a jl <c>l«i^d (_jl*jl^li' jl •jS'U«ilj i 

>^9=—' I ul>^ ^ ^'>.^ Jjj -^Ji IJ ^ ^ 

-^ji *.x*^uUJ1jjv::Jl^4< J»j{^ol ^ « w 
Ij 4 j 1 C>L*liu ^S" (OmmmJ jl Uic-) |«,»<^L‘ Qi. >*» 

JJU ^^\Ji 4? ^y U1 4} i(jji Ojf ^Uj ,-Ui-jlo^y» 

jl>bt*lc*w<l •J'iS’ jotJ J>1^ lii«jjV4j I 4? Jjj JLi»^jjl jt 

***9*^ J* ^ !^ *t J’'^jjj^ .JU^ Ij^ j ^\jjt 4ti>.iii»^J^ 

^j15Ua jU;l 4{j! «\^f ^ jrt4Lj.>^x*ljy* 

4{ ]^Ji j» OLl^iiUw •_^ij) iS^ji (.ijl* kI>Ulju C*M<I It 4$” jy* 

44_^ j^jAm .c»w/l *•> C<4 aI y» ^Uju J>»l J> oU^Mtf I ^ 

jy. 'vJ^ ^Uliw J c—Jbj^ jyi- ^Jjy ij^ 

4^ Jyijy* «.Ji. y « M U^ j LfcJUj '^.JL*^ (J^W*,/*■ ^ 

^Ltl« |jl.X>^.>tjlj4$' JiS ^l^L>>>«^ jjt 4t Cmim^ OU^l*^l 

4{ wwol cJj^^ 4^ iS^'^ ^ .Jki^^tuu ^ykjl **r**^ ^ ■ >^ >i« 

jy***“J l^jjLjT jykjl A^Uy tJLiv •>^ <-f ^V* ^ 

76. WaJther Gcriach 

OljUil jl i^y\x^ ,jt:^ y J *J^ 

.JUT 4Jlk. b ( 

>> j4 ts'j! 4)^^^ Jib' y j^jA* -C—J ‘j*' 

^^>1 j u-L; I* > u^'cw*- 

>_>t^ 4i^"^J •J^J'>jji4;U-_>J ^l*jii4». li 

.^_,\v.Lii 






^ jiff 3 I j 

*juu ^jl jjI tlj a# ^j,* j_ji* Ul lij! ^L*i*.L*i 

^(jUAi*^jl ojL-i*Li.L- i^yj\ ^ (j* jy^ ^^‘ 1*11 

^1 JijjiL *>5^ .jli; As-ji* jUl ij^\j v^Lrt*'Af-?*' 

,^\j^^S iAji Ji*ly- JuiL djjf >>v ^>r jl ^ jiiiCil^ 

^ j- ljW'J yy ji ^***^ ij^^j&>yj «jl»»il 

Ij ji jLi-Jli^^' Ul jj djjj ^ j ^j^yjk ' *‘^' 

J^ I j, J;U-.<i4u*aj I jilts’ 

,.xi>ujt * ^w A< U Oi.*<>»l l^U« «xJj ij" ‘J AiiS* 

^ jniff >• *i U oUli* ^jiUJi j I ■>.■■*< * ■’Ujl j> ‘(jil 

T jj »jLi iL^I ^^^^ jl^ jj »l^L» liAi --iiiy, ‘-*1>- 

JUi^U Jau JiU-j jijfjf j*i*c*f^jj^yUI^I 

jj^U(_^l Jj dJLi »J»i4i.-lji-(JiU*/jUI .J_JI »^1 

A*Jk A>««o I ^ ^UJi Jjl-»d oUlid tjUl^j^i «_i^U-j{ (_j*^ 

^Ua{ ji» jJ I ji j*u ji j V y> '^■> 

^yULidj^^llJUjU j^yklCubi^Uil^: •jS^^ 

4jyU^'oL4«.>*jUI Jjlj 

jlilji^j^ (C«wj< j-> «■!>«.•.««>I •'Sj^ JU *«1 ljc5*U^ 

tr"^ ^ Cri' •‘^:-~s' oi .j::i-U- ^>>U (** ^ 

t»iM ‘t^ A* 

jl: I jjil jji Ji jl ^ dj j^A»-. jU I j*X-;j 1 ^ 

4^i jjjki <jL)JLJt> c«iljijL ^j»l^.iJb j 4 -i *d^ jj jU^J^'l IJU 
jj ^Ui jlaS^.>i ^b u^i 3' j'-'l^ JJ jLwIjlSU* 


79. Gocring 



{j\y. Ij js* >> 

jjy. j^) b j' t?>»“ ui' ,ji-jl^ 

^1^1 -iy t-Xii 41i«ilji^ jl^ KtMji 

A~niiljV**^ Os^J^ ji^ ji^y.J^ ^^y di^ 

I j •■Am O^ ^L««i>>t •jl^l (j j^\* y ^ iJuii 

iZ< 1 « JL> J Ij j -li U *jlfr I jj ^l«jl ^Ul .jkJjj{ tjl.jJ 

^jll <AmL I <M>*{ *ili JLlI J? ^jjl JJlijS )jli*T)> ..JlM»^l.JUi j^3 

aIIm* A{ ^ XiL i^JuJt^ >..»•■ ; 

‘Oi^ *_*-^_) L .JJAJti cU^I^ 4 j ^jj Jijr^^ 6^^ .((i_;lx 

Aj_jV ^ji ,ytS\A ,iy O^lo^ j U .«««. , > L ji ^^gl^i l i i i ^ lj 

j^l.ii 'w l^l I i.jlim<_JU<l« i^lk .jLwwJk/l ^^^ojujuL ^IajuI^ AjjJuLtvM^Lru 


■ LImwI ^) •jLaImI smJoI^LS* L J ^ 

i>JI«t«<l* >i nt ^^ y* y^jj j\j y *y>' (jilLj>ii*< jl ^ 

^ k-? y»y\j^ .Jm (JJj^ C5^*^ .vImuI »ijy>‘ ^Itiii C^iiwlj Ij (ji^ 

I j (jl »j^*VL Ij jj? j5U I j <^**‘i ‘■A^ji IjLil 

*( <3*>* ^ 

(jliA«i»,. i' i,iljA$^ xS^ '‘^^jj c»n 4... » I .j|.> ^^y 

j_ji-j<«o\^Iljjj_yi ‘(J^*0 ly'^•■^^y •-*--*.sjs;i-^ jy Ul 

I :AU5' j^^y»j4{ ^ ^.ibil At ^'LJl ji 

aS ^y ^yA {^^y tJL» Ami ^^y* ^\ aS Xi^ WjI iJij^ 

•it t 4^^ t<l tiy ^ j ^ (y"^*t {S^ ji ’XyM ^^y^Xiy 


.jJIa;;j>I.jJ 


5jL L Ammj 

Lm»I *“r**^ *i ^y J* y^^ jl Aiy aS" J^ j yOt JXi 

^^i nj iL ^ l J «.,A^vU 0*VLI AajL^ jl ^yut .XmS |*i-*i ^ 

ALiili _^Li>-l jJ jL<!4»ijI ^y jy^ ^ I J J^y^^ JUImI j»-^y» 




r»A 

\ j\jj-i *i Ifji tij^l «jjUiJ^Li- ^ jt*j» i^jil <-*-<»_) li .xjS 

^ ijl J <J1%^ 1^ I l.>«w aS" Jjj *jI J (jL^ ^^\j\^\j J iJu^jl aJLwr Ll# I 

A» ^ ^ ^ u* u** '^ *~* Oj ^ J^^j 3^ fj\A»jA» L c. j ^l ,j-jl3^ jLiil ^ 

.Cw<l».A^ ji A»t^ Aj **^ J *-^ (3*>« Ji 

c?' Ji ‘Cr^'^ •'^ ^ iS* ^ f*4*" ^ ol.U«..:> : l.} 

(_jl*j>>-l_j aS” n_fXj <((jIjL^L ^^»ijjjj.(JU^I otiJi^u 

tl^ ^ '-^^y f*^ i ‘-^■^^ j^Uh.«j3^ 

‘^Ju* OW^. **^jt tf-^ Ax-jJ Ai 

jlj «l^»ij 1J jlivv I lit I'^tu .^j-i ,_jA^ jlS” iJi^l^ jj ja 1« AAi» 

__^Lc. j_^ i3*>* AL^dLjJaJui 

o' 3 s^3^3^ ^y ^ ^ U (• jt*^ cr*i ‘ >y UjI 

.-^ CjLjI jL <(^ C>JJj$3')i J3 4i[i}) Ji\j 

(^1 A. mA iSjy^ 3 4^1 AI^A ;jlja J»LJj1 JU*«j^^ _^]aj A{ 

Jii-L-,_jl^ (j.^^-^) aJ^I aiU .(^3>'O-Sji 

^IaiiiA a*m^ 

L* wlfr AljU«jl^’j^J_jiajl^^L^I L#*i»wjl i^j.«.ni^ I 

Ol J J j^ M * \ ^ Tv jj l3*^ J* ‘“T*?" 3**^. ^ aJb^ia 

ji ^ ^ jj tiL oljl_^ aj ijb I J_j*u t^jt jM 

J3^J•^i JjjUjJC—io ^jstS* >> (** A-i JiJ 

.Ji3j3\^y^\s:^\xujj3 


80. palais de la D6couverte 
83. Windscalc 


81. Chalk River 


82. Harwell 




Aj Jl yjiS^ ^ aL(»U^ 

^1 Jjj ;>ji-iiv) ^Lii-L. 4jji tr^' iJjJ^ (J^ 

^UuH^T* CM...^ji JJ4^ jij\ 

ij\^. ji J ^ji *'^ 

Oi/*^ O' v:^ ‘**^'> t#" I cO>' •■>j! '•‘j^ s—^ 

*jjS"ij*itjjUi^'j*ijl \ AT•_^^^^ 

4 Jk;j^ ^14^ jlS’I^ (yJ**t^W^>» jl i^Ui»-l ^^T • 4 jjj 

.i^ bo^^ ^Ajj<*—>1 ^ j^*>l (Jsj0 s **“. ^ * .^^---Ijjb^b'^ 



J ^-^1 I ^ •i^Mwi j? 44^ iSiJ ^j“'’jj ^>‘«iW (Jl^ 

«JbJuv ^^ fjL^M<l 

L ^Jj^l *j^jki 

Lu-i^ ^^Ji .(^1 j -e?! j«l -(^1 *1 -i^l 

b O" c>^ ^y-y.j J15v>» ^ ^ * vbj »j^ .Xi-* 

».xi^^i. t >.* r ^j»-jl "iiLji.T.i)j' ^j^i]\ji\Z.^\ ^ 

«>.i« « . tf Jlfti»l c . j .ii i L —>l^>^—bjl * “ ■■'* ^ 

tf* b ‘-^ -Cil^ t^ibLSj^l 

ji .jjM^Ij^l A{ Ij oLa>am ^ ^ T^ ji 

jiji^ Ij m£ ^ Aiu^l jA ' liuliS" 4j jj«N ^ T Y 

.(JUui I *JU« jatt'it* 0 jL jJ ^lljlj ^1 ^jL^li ^jj;l 

^Ijiljl ^^lijU i]li»0j*4^l jl j^jj_^ijjj lj^_^l^^l jrfj 

Jj |j^ ^_JL<»«I L «jV*ji Ja; Ai ^ • JL. 

s^ u^ y^ y* *^1^ '■-^ L^li *^3^ ^ ^ Y ^ JL. J_ji? 


84. Fort de Chatillon 85. Z06 86. J.I.Frenkel 

87. A.I.Leipunskii 88. Y. Khariton 89. Y.B. Zeldovitch 

90. G.N. F16rov 91. K.A.petrjak 92.Veronej 




ji *! tj* Jai* I j O(jjl .i_j{ *.L^ y ’ L' >>« 

^jJl z.»l <1 (^Ia.*U <JLi^li^ .0^1 j3^\ l^j^l oJ>. ‘H .>< O'^LI 

.xiU 

>VJNUY;I ^ ^^ ^ 4t2>LLhA9u < aJU^ ^JmiSuw 'VL 

*C**wl *J6 ^ oxi-ci/ ^31 ^yl^jj$ -L?* 

.xS^J•J\i^ lj,^3:i;;JUi iS^jjiX ^\ J-j 

*S ijf A«(L C ^ jI>w1 ^ JJJ j? 

-xi ^ <.--.«j c*-^ly 

jl^«i I At 0-.JI** ^ x^^ tj* 3^ y ^ y^ 

jJ • • AAJ j_ftA«;ljJ -^yX «>..«j ky«.- » -l^ aS jlj(jl^^l {Sjjy^ 

tW' *i ^jj till ^^l^jLi'L ^J\a>J 

Jy^o^yr^'^ojx 1 Jj JLm ^1 Jk£-1 ^ k_^ jaAi At^^jj*\ 

.JLwli *JUr>«Ol^i Aj 


93. maccarthysme 94. Julius Ethel Rosenberg 




Y^^ 


cjisLi j^4 jij.j jt5^!>* *». j f'^' 



♦jU-i .yC—tjL^/ -(S' osJU.-' .j. jjjj *{ -0 A.I; *-f>')U -ujnj; 

.C--1 ,xX N'lAA Jijji ^Y^JJ«^f'(T^Y^) 


-■V|; .’ 

■ JW^OJU j*)*Ufc> 

.• V^ ‘' .JilCij Ij tj jljjj tjlf j 4 

> ,' ,\^\ j\S fj\^ ji j» 

, Cm>>» «4» _ 5(**J4/* Wj ^ j' «f je'W* aU-wih <e 11 

:l'.^i/' 'jfjs'bjt *i ^ tSje^ 

^ .^j«i J?U ^J^Jlt. -J^l ^ j' o* 

' J*-^0*^1 o—i*S*<-4**Jsi^— 

> {—)ii— 

.Cm« 1 («*S' Jl#i- L»t 

Apstf (.SsejJ Ot j'04^ Ot* 

1^ •ui^J U>lj,t1J^ J> ja ^1 — 





r^r 


tr* «Ji'*' ‘(»^ JJ 

»JU *.lil |•J9Jl^Jl AjU 4 ^Ji>-J*<^'**'''»t/*^' juW>»-»jj(J 

(...) nxS ^ b 0^' 

^x^ I jiSjicS juji •Jy**^* ^UvA) jl c—t jO*^ aIl— J» i^l j{ Ae 

^jlfr i/olS’i ji .LjujIS" *o«i •'-ijlub ‘Ci^J .4jiim C*J^i 

^ .jl>»'!( ,*l^b jbh-,! i.^j.>f»^ 

j Jlj^ j .wijJU. 

0_,^:J^_^l jk£ ^ tU-l A^U 

,4^ 

A*1 ji-A; jjkuCijj^ jC.cl-< I 

(...).^L AILAbj^O^ •giJ'JuW# *-»jjy *UA aS' 

Ju* Jji ^flAl«.*»^^t.4^ c—lAii^(»iS'gSfcjA^ 

.C-.I c>*JLi- a) jLj\ «jjj» ^J A? Jk>’l»jjJj ji jA *»*»V •*A-«I 

Ijl ^ .j^aJ ^iS" jtfjii'ci’jA jL aS" fjb UU; a;Ij^ .J»UJ jt-*< 

^T jbAi> 1 ^aU-... J*. JUs>.I All. Q-l .i.yAi»l ^J8<bj^ aL U > » C| |)*» I> 

Ji—Jj J4l,AJb^^^^^,_^|^lo*b^^lJtlJO^.;»<lyA^ AC^A 

.A J kjW ^’1 j»:S ^>.l ji c£j^j\ I^jT Jili bl tiZSj otb 





j ^Jifft jl j^\ ^ Cv.»iJ y tiW ‘Ui^ li 

ji .i) jl Ult .C—l O ^ jjifJjj ^ ^ L)^ 

^ ^ J ^U j\^ Ji I Juu J *JLi *JJbUi A» iS ^UJI 

^Ij .Cw-I »i J<*i.^_^L.-iUic.l iSjjj\*^ 

*S3J tW' oU .%1 jA c^l jj -bU .^y.l iy-rj ^ -^y^iy* *-»^ 

.j/^ 

4.^ 4iS^}\ Mj y [> Ji\j;:j *S \j 

• j^j ‘<5^1 .4^1 j* .C-ili jLii-lj^ 

^S" j\'^ ^J,\y3i%Jt .CmuI j* |jl51«l *A.i J>‘^ (-?WrH 

iS^y. Ij *; 0'^‘i'^J *0 ^ ‘**»»* N ^ O'VLI 

3 I -A*f JUv fjjjy^ I ‘-r^ (^ 1 ^ Lr*t •■^ 

kiii aS" ^ jK"" jJ ^ ^ 'f ^ ^ * jJ 

y»-^y 

jiti ^ ^L:ul4)Io-> ^ 

.J^iy ^ cw^ • y^ jl. u »,ii.ilj aS” 

U!?*-**^ ^ ^^y* \aj yl^ jiL- ijyj^ 
Aij> \rji*^\ 

.C****! •Jui ^IjuI L?*^ 


*^_^UUJI(j«rt i5 *^y O'^y^ >•?*»*"^ *‘^jt 1,^.0*^, jyiiy^ a^ 

yju^j jJj >1*. ^^'1 L-V -^Jj^ iji^ Oi^ 


ylx^b y:Jy. .lSo_^l •-‘j»«i* ’^y^y ‘yj**- 

jj^ *> ^Ua *^ ^ y l 5^^ A>«i-<» y.y^ ly"^ iS^J 'y*^ 


95. K. Fuchs 



4 yL^ Cx-Lm 4i ^^\jJa^ 
.JLuaJmJ.S' Ji a* yifi' iJUv JbJLlj ^LnJLtiJ AiLLm^ 
jJjljtiL 44 A ' U*^|«i^^*<iil ^ jL*jJ 

^1 ji c—l t-ij yut <r^»i^*C;4.>/ 4 ^'^m^U 4* 4^^ jls^ (^|4JIm 
iijii\^\j\ .Xi.sZ^y^y\ 1^1^ C^C.jtf’jU- 

<^3'Jjl♦^(^>>^ 

Ijlj Ij (^U»jtL* dS 4Jl9e .c—l txip C-i^. 4jic- 

j\ jJjj viAijj y tXtf •U til* .x^j jii j(^Liwl 4* ni«i ^j^ l^ 
.Xi y iSjJ^ 

Vy«rfc4 4>^«r^ jt I ^jl^LuX jM jt » XltC- 11^4 yi\ > W VL I ^jL l^ I 

4.rr- ^jskJ — ^y.yj^ s-s^y c—^ 

v-<3' J-^jji^ y.^ji jlj* '^Jy - ^y.Jj^ 

'^y b Lf*^ ^ ij^y ■>U--^ J^ b (yjjj^ *«r^ .JJI 

J* ->4*^ ^ ^.y*l Jj 4^ '^Ji '-*J^ t>l ^ *i 

oj9 “ » y >- *^ til iy\>y ^y,J Ji iy^j t CjUI^ 

J^ cJjJ ^yJ\ Jill. C-w jl j XiJ [\^j^jjj ■iJ'Uv* CiVy^ Ji] 

.XA 4X>Jvlj^ 


^jUI.:> ,jJ«iU3lj»ljl ^yUiljj'^jJbi jjj (^*( 4 X 1 —<T=) J j<T 

*r**< ^ ^ Ojl ji^ xS iSJJJ^ 4$” 

Olb**^ ^XJX^yJ^\i'XlX,i^Ax\y^^yJJJXX 


^Lf***< 3 ' y*~* J * ^ Ij 

>a \\6t ^jU Jjl jJiJ^ «Xt j.^1 Cit^ ^ 

Jjjlj jIL^U- fjjj O^jiJ b *Ji3^ I .ci J? Cijy^ 4^9( *Jij^- 

WviL ^jUS'L. iS aIi^Ujj^)! 


%. atoll Eniwetok 97. BUdtii 






^UjjJJLiJu^oW^y O'.' o'j^.'>->^».fW^.>'**j6'->J.>''i>»3'0'-»'*'^O* 

.jL 0^5^ 'o oWW t/*^ ‘C^ 

(jl- ^ jl.a»jl»-4S’ Ay *A.^ «JU{U 0>^' 

j5*Uj». jUjI (^'44i'''j' ‘'-^ *i Oi'j' *«*it-j**-l» V^'Ot 

.j/ Jj^ \j iSJjyi> 

^1 ‘(ji-Jy* 6J>» j' *jlii-.l I ije joU ^yJ^J>^ 

,j^j j .x> c * ^ j ^3'>* 'j o^ ^ ^y- Oi' 

jA If jJjivi'o' ^ C--L* .JiUil ^Jij\Aj[i *lj3l 

y OjUil y*' Jj jyUJI^ (i^'y j' (O*^, *L?li'5ll y?l .01^ 

.Aj$^, ly^yUrJLiJALL^yl>- y 03'^. (jf^' 

yi ^Ifl^ y$^J«N‘\06As*Jj J-/ly.Xjl yl yl ^^La*! *i I ^ lj{ J Ltl* 1 j^J jA 

Jj'^jyirl j?L y4*iy^i_iki«(_fUyy^ ^y—<'yil^ * 3 

.JjLC—Iij4iiy-JlyiLS'.JUl 

.Jui yS'ii* Ij ^yC-Li^l C-Jjl-A J Jyf jJ Ij I*UA ^ 

• Ij 3 ' t5i 4iJ • *yr Jj (^' tfUAl k)' ^ o'-- Liul 4i Oiu 

.vS^U^^Iyilj Jji:^ ‘CJjfw Aj jjj 

«JL»kU O'^bl *y^-^ jl ,y*^ <Jj 

MyAj ^J\AJyl^ Aj Ij ^jlA ;» .* jy*Ui>yjp Jliil \^y*l 

jyUJl ^y- ^y-jlyi^" .>3 J-> ^ ‘^j' ■>^ 0^3'-' 

CJli y> .^y-il Oi' ■•^'•^ Je^*^ (^IaL-.* tS3>' 3*^'^^ •j'o* 

,y.\jA.XAji:^j^o\jA^jf-j\jtjj^j\ »XJlkiJ^lJJ\;;^JAJi.^^JJy 

♦ l^'jyj jy-i-iJ Jyj s^JyjJ Ay^ ^Ji 


98 . Pugwash 



j I l< ^ jl jL ^ ^ * J^ 

.oi ^ ^ji»ijt^ ,xj j> *^ 4 ! o—Jii—^0^*3 

jljU7 ^Jju t,^jaj^\jM 0^1 i »jO ■>^ i^l<^ 

.j j\if^\ji 4t_iiX9w« (^^l* jy^ j-i *0 jj 0»#l^4i j* jj l^j Jlji <3**^ 

»,_jOlyilf ^^1 jJ —Vs*" Jfy^ ^ (^IaI— jj 

»jUM*ii Aj Joji ^0>lc>'^l Al.}L«0«4:^,_fU*JI,^,jU;U»cL jl#ul(_^I^Ol ^l-^A 

a>m jjjiXii ^ t ^liUjj4w)jOjl!i' JsaI 

1; A»wi Ji* j Uj L. A< Ao-< 1 j I I I^ ij I»♦ N ^ 0 ^ i j j 

.JO 

<JyT cr>^ jT' ji i3*'> ‘0*^-J -Jl'Jj J 

.•Xyuij *'Li><*l A{ Ojjj oW* aiW.>1j3 

ji^l >^>1 0^-^j *j*^ 

J aS” O—I*j^ (jUujl?l^ ^jy* Cjj\^j\a 

>Ju»» *V»Ju» <_)Oa1^4m (JLlS" jjL* jSaa 

^uKttS 'Alj^ J 0«#l^— .0 — 1 ^)y> _/^ 

AJ*iO Aj A>«4J> tJjO Am^Lw t-»V«i» a^jI jl J( *’^ 

i A—Jh iSjy^ (_f jl—l* j ijl—ljL.A- ' Ki Li aS” jy^ ,jl A t«..«> > i^^l »J£’ 

'-><y ' •■^-X r+^ '"^' •>>* jcr‘^'->-^-'-»*3' *^-P 

jAoJjtO— 1 4J0 0 iLi; 3 ^ ^^Lfc*jLiu-<l o«{li 3 ^.>'^l C--^^ 

^^jAUl ^L|jlil^ Aj ,^-X—Jcjl_/ <0>I jfl »(—*j jl j_>*«j .AjIa^oIj 

j^j> : , O I»l Oj_;J 1 jJ^^j jll ijy ^ j*i"V.'^ •'5>! tjilsA (_fL^S j jljl jlL^ ,jUi Jou 


99. Margaret Gowing 





Y^V 


45'JjS *'*i J-^JJ‘*'^t.,J^^* 

Oj^I>-Im tjJij I .Ju^L lj,^Jk<fc>^^^iJL{ Jul jJ^^(^l4I»«Ji hn^iLv 

j I ^U J ^j\jnS^ 0 1 41i I j 1*4^ ^_f^J ^ ‘«r*< 

l> (jl A L^L>lj (j*! jl ^jljiiii 45 Jjlj Ute .^^5 I tj <3.^^ 

j*j^ 4 « ^ 1 «j_> 1 AiJii 1 j ijl*ij^«i<5 

jI^wI j 2 i_*Jjl^Lw «4 mJ |^ Ji js^jy *Jk^i» 0*5l\j IjJ 

.Cw^l ti jt iZtjiA^ jy^ ^ jy^ ^.jt$j^C^^'^jiJ ^ J* 

l> b jj j J»IjjI ^. t >>> |jU>> j .- ^ jl^ ^1 jl5.^ L u *i ^ 4Im j V ^ xm 

bijjl .xsS jbij Lil»_ydfc 

<ii*5 »l j(3>yA^ _p XI J^ljbu^W 4j* ^1 .c«mJ|i>^U^juj 

.ju5 

.jlj (jUw I j ji-jl j J J\ .^^APj^'*'Jsiy 

JjUz« j, ^ Jx» ij-bi» ji cl>l J\ ^jil 

•jjb Jij5b jj ja\ ji 

4j 4^1 tJLJ I *< ^ 

4.>i. 4U^^^I^ j^jL 01 Jia^ji L ^1 y oi-^ 

J»iS'j^, ^ lib jAj jL-^^Lfc*j4^ t l_;(_f jb 45 jjj5 

Ijij •JjljJ ^IjL^ l>*_;U!j l>j_j«li5 liiK^ tAl5 3^1 

iS^yt itU*-! OjUi* ^\5 l^‘I j 

(_f 4;i.U,i 

^_^‘IjC'«uJI 45 4:^*1 jl L ji*5 tjlj tXil lijLl L 

<Ly^ L|Jjj 45 Jj5 JjiJ o^yy* <-^l^ *i (.y^ -^y^y* 

.X-iL 4i^b 0biJ>- j' J O^JJ 


100.A. Sakharov lOl.Tchernobyl 






i>ib tW' ^ j* f-^wT* (3*" Wib ^ J 

•C »» l *^U^ 0^) a^Ij_^ i)__)l-c L»l jip 1 

«.j^ *J j-«» i^l^i-* j15'a{ jl JbL U 

.lj«lll< > I 


4$" ^ LI (_^ ji7l> 

<Ijm L Jjijy* ^ U ^ oj.Ai L ki^l 

‘-^■O^J'Oi' ‘**^IOi't>* ^ -U»u.j3 I C,-J*w 

H.tJU.^1 »<JU»««*i ■IlL^. ^ JIj 


(jl A «*iii '' > i I j AiJt xXaaX^Ij .((*JUpm(I 

*<^1 ijl*- ij . Jjjlj aJL|f j{ (jt A~<?»j_j**L«l 

I Ltl J jLl;^l jJ 1^ ij I L aLj Li» j ^ ^ w i»»iJ> 

,siS LLI (jL<» ^ (^1 »jt«<^ tyi^ 4_r***^ ^y ^ jy^ a»a oI»Xi^ jA"^ 


102.Francois Rablais 



V 


Jjj -^J 


L tj^jJ j AZi'ljJI Lk««XLi* (jLL jJ 

j iJji ^ X«J> .-b JO 

(ji^ jl 0^-4^ ^4^' '•i^ 

^.Juiifjy(S'tS»j <«> 
•“^iy ij^ d^-^.ji* 



^ . ^ . ^ a. a tj 41««<jj tC»»«»l |« U^ j C****! _>i (jU j*<«"l 

.C—I i^lAL-Jk vil_)J ^1 
li »^L1 jiJ Ai*iif- jImu Aallia^ A{ jl 

dl^*^ (ji^ "-r*^ ^JJ Aij ‘t*'" o^ cJlil jJ 

aL-L- c^.Lj(o^ 

J C«-*il (*il_/ »jUI jj ji iji^ .C**<il »iy> ^Jl^ 

jl aI?!.* . jj j I (_jl J)^ (JJ J dli^ ^ Alk>-"5t4 A«1 jl ji L«w 

.tJl«w<l .UaJb(_jlAi»iJk? V* (*i*^ ,r4-* 


l.LianYu 2. Kai-feng 3.He-nan 
5. Song du Nord 


4. Bian-Liang 




VY» 

J^ji JLww \S^ ^jlALi 4l.»i««i 

a L .. L» «^« Ja i ^ aJ Lx D * O i,j^. (jil 

^ JU«i jl^ jL*xl jl ^yia^\ Ak ^ \ -Axi^y* «_^li 

yt ^LfcLi l^Jul y ^ yxx liL AiLx ji .AAJxIaJ J xLJjS” 

ji ^0i» 1*1^1 ^ N Y?’ LI ‘Aui” i^i; \j ^Ltf> xLal 

J)lj_j^.JL>J ^ l^^;;^lai.x qIajL^ jj j*' ji?*^ J ^ ^^Isv* Ij OiiiL JAjL "iLixxl 

(•>^1 ^yl j\?jlj*Li 

A^AiJUx y>A (_>Af J A) ji Af^ l^ii;i~^ jl>J^<„^yM aI L .i_)lpl 

LL..X ^xx\j jj O^ ^ A i .t.l.x L L> V* Ai^ y jl ^L>wl JAM 

.JbAL 

0^V* lx?V->j' C^y* nj’i'^ «j'jr* 4^'-^' (»5^ J^ 

,.5*L>^a;^jJ 4-^LJ(1)^ ^ ^ * • * JLx Cx L . -» -j jl 

> 

0i> jjLVSJ jLjl> C«S^_^ A; jC-xi IJ ^ Aj ^L I jiAS\j j4^ 

!|*-*-'La.^»:U.~ 1 »-Ulf "^(jl^Ji^ji-^MjAS" ijy^ 

■) Ail^xx jlf J (^IaAIpix^ J CxxxI « L.^1^ 1_^^ 

.AjJ Jiy ^ 

L^A*U .A^jy* J*p- o' Jij^. ji ^ y ‘U^' u'^*^ 

■•^y.iy j-^. iSy' *'. (.5^*3'a' i^. a' 'a u^a^ U^ iMj^^ 

ijj J»-L, J^ >j j> iLjili .jjL a.*IaI <x^ CAjyA L lyj^j'-r^ 


6. Tang 7. Jin 8. Hang-zhou 9. Lin-an 10. Yuan 

^ • • • JL«4^ ^l^4ji y- 4; 0jLi I. ^ ^ 

__ Ui.t>lju ji JLa. ^ • • • ii^J Qjj i*'*!* oi j At n^ jL L 

12. Zhang Ze-duan 13. Qing-ming 




TT ^ 



jl-1- " 6y b tXjLJ oWi jl 


YYY 


■ kills' A* J> wLl^li 

*^:.J.lj«^U,»ijJ Jp-L.Jj.^ji 

JJXj C » >| J A/ Ij ^ C~*< I j\y^^ iSj^ *i 

A; I Jijl I aJuj ^ I^Iwj»0l^^l*A»l^4 

.ouS”^ 

jljbUl L( aS" jjljAi Jpj2 jIju^ ^U»jl_yU- ^Ua;U 

(_jl»«^^JapU ^ ki^wl (jj? a 1?1»I ^1 *a»ipL 1 j <_sl_^l iAJUAw (JUm y 

‘—"■ "^ .C—<1 sJ-i A«^ ‘W^J^ ^ ‘L^ 

(_f l_j* C.-^ kiLfcS^ A> IfcAj^L jj .(_f j ^^1^ oojLfcC- 

.xjS Jja> Ifc j')l\j _;j aj j ^ W^ u>*^^ 

(jjS" o'' j»j-i ^ 

* k>i> l^J (y.^O'jJ-» J ^j'Ji-i ^ ^ '-> 

A. yj\ jl ^j_^,ji;[>>AS' jU jkj 

I jj^^y L?^ AiJmjaA aS^ {^jj^ 

4^1*—I ^U4i<9.AfA/t_j.c~w1 »xi Lij j J a5* c.4«uI 

J 4j_^Iaa)U»jL>. 4|_^1^15^j L iyH'^ ^ »l^M .c^\ 

.yj tiU>. >‘ / »j\yji nj^y J'-i- 

^yrj ,** o' ^ ‘•^-•^ j4^ »>-'^^ j ■j'Ai'* ij*jj O'jjJ 

Ojjjjt ftlj .tlv^/l »:iyjytiP^ *JJ<>0' 

ij* o4^ y^\jj^j\ jX 

AI»tlj lyy yT ,«.>,.^ ; ,>i» I^LL^ ^1 aS" 1OA444I I^\ 01.,44>l AjLt A:^! .JL444J^^ 




YYV 

^ j u^ ‘^^***- .JiUxi 

Jj)) 2 iJ^ A> _} .xl*ju« ^LmI^ J^J ‘^ 

.((JLmL »JLm jLi J ^ ^ C-t-l J» oUWi 

i^li^l (j\^L< (JU«il..A?l_J*^ '^J^U* •<>J<*^ C< M» «»,.^IJ ijl^ ji 

^S ^ uLvLu jyw-'i tiL-U* jliT^ 

jl ,l.^JLa* jlfr 1 JL« .Oliwl >'Xut »•>! J ^ ^nl «C««1 *Xi ll < i» - ^1 jl ^\^«»i n i t 

juS ^^,x^tjy\ ^I.CmhIo^ #1 ^ 

^^Lk*U _^liU«<^l *<> 31 ^y *i^’^ C**UI tjy j-at 

u'' ^ (tr^) *4i -^i/* ^3*^ 3^^ •<>?*• [H^' 

Ij jl 4$" tX^ C««lil jJ _^1 Oj j-^ jjil jJ4Ji4l3is{ 

jUj jiyi jL. \j iSjy^j<r^ ^ ^ 

^ ji jy^ j^l 4 _;l^ ji» rJLkJ^ ^^ t^\l^ 

^ iyi/ ^y* y^M (^i AjI jl ^yM jl ..Lis’ jy* •.l««lil i.Ii><r>il ^1 y j\^ yat V***" '■^'‘^^ 
‘•0'^'t/*ji3»~' LT*^^, j' AiL^ jl Ai 3 j« *t (y^y ty^' 

•'AiS' j^j^.3*35 —jv-LjU^^xj^jxS' ^,j;A(3t«iX'jA{j^4“ljI 
Aj ^1 CjHu yZJj jJi^jl^3^ ^y^jjj*^ •■*j*"<y*3^^ 

j^.^3jj-^ wj' 

jis^v^^ y^jiC Sy iti iji Jy 

A«»3l ^ L? 

_^L (^oAI AS” ^J»\;. 4l «4 J J"* J"^ jl^^l3*l^ * ^ 

C—I ,^UA4^A4AS'^lfj4^j4^alujilj^li ji(*~.lj44iAijb 

j 4 x;5'j^ -uj c^UAi-U jU-U a: U^ ^ ^ ^ J U1 A*fc U Aj 

•■»>^cr* 6> ^W< <^3?" >* ‘v4-- 

J_^I^ ^IaIAA .ikti'w 1 jf ^ *1? ilS* aI^*^ 3 I 3 ^ |^M>I y> 

iJJj^^jiS'^^ jV'Vj ^ (ja^ U o' fjU-jj-.XiS’ 

aL A{LL*] ^(^_yJi (»^l_/*» <Jb*Jjf aI^Imi C^mI *JUl “*J> W*^ 



^ J)1>«.45 JLL^ * /ij5:-bU.>U 

jl tXili t3*^ji> ji J j***i <S^ji 

jCy^ t>xi^ j^ 4^L ^y*S ^ y*‘ 

^^lyjjjiljjO jy^j^ (jil •jI_^U»-^_^I ^j4iL^ 4 j jj<l*u 

C^y^j^J^ j-u* *jl ^ li- i_i_^ jt j<i a] 

dL4A»jt < ^‘U-ij Joj\ _^ol^*j Ji.*jt(yU»(^lf>ljJi^< ym 

.c**«l jjU-i J* ^ \ J-* 

.£ljjjl jl ^}JjJJ -u^ .Ma\: ^ ^ J Joi J 1^ 

KiJii« f > Lo^aS* ^ ]S> ^ aa^u 

J-J y.^. urJ^y. A^ y.j\y*‘ iyjjf- <^1 »•»C"-*'<>i 'jo' 

<a;U-jj^L^ iji-OIji A«l» Aj jl{^;lx«^l 

j{^y. tJ-i J^l^ 0^''^) JJ>, ‘2^ y. ^ i_^L 

C^i-jJ Ai ^(^ 1 a . m i» a? 4^ L)^j .JLliS" IJ Jb I' "^jiJfy* 

,xlA;;^C~-ijJ J^ Aj j^lfu-i-i jjUS* 

••^c/* jl \S\y. *'j^ JjJtr* »crj^ *jjj C—a;^! IfST jl 

u-^ *<-^jy^iJjv^iSJjy. O^j ‘Oj-^ bj* 'crJ^ ‘^■»>* 
)^llA««jjAS" *^_J{ jl4<^l tJkilS' ^ AaS" 

j_^jiij u^j^yit (j;i>A)lj *ty-ij^y *l**wl j<»^Lr*j| jl .c«««>J Aa^Imm U^ 

iAiiitl Jjjijji' ij.j mi aS" I^j^^aC'ILI jiy^l fjLjk^li I A{ CaaxJ J-3 

AajI» Ojlff- *JU1 AIm y l |^yui yOS- A^ jl J-^ jA 

cPj^ L?-^ J-^ c»UwA»y A* a< I ^ A» .Aw ajIui AaaI^^ _^1b 

.«Aijl^ 

A .it 

0*i cAj^ jU<w» 

^1 jlwii>lj l^jotifti (^^I^IaJI? *i\M(itJ^ ym)) y^£- 



YYo 


^_^u>-ijiji^<^i_;< as^ ijjji»i-*»joW^j^*^y<^'^^^ ^ ^ jt,-3^i>>u'^^ 

^ •'^' ty* C*^ b 

^jldU jk il>_>^i_r-y A? fcl—yj-oiw 

^J*X\ >-(y*j'ji ;XI.X^S'j 

»X^J^ UAi> A*^ Aj aS" O^ -P •«’^Jsy* 

_yl jl J »J ^ C*>>L«<iliA;«iL «0 

ji~~\ ^ VU *Ju^ sj-iAii-Ui^UPA^jjSs-iJli A^l^-^i^j^Lil 

J Jlil A^"A» 

j-Ljl f»*^ .o-ili \j aS" 3ji 

SJ ^ Jkiklji'vJ^.^l ^ _J*- A* ,_^l *JJU 1 __/>••>*> aS^ 0^t>> 

jl iC**ul Al*-IjT A; 3 ^^ I^AjI^ 

A{^_^J^lj .CmmI A^j«l twi j>- C »» i«j A» Ij J J ^ clUA j I aS* I *Jjl J j*A (jUj l_^ 

«l^ jl <^-uiL jjj *1*14* *1* jl 1*14* jjj iJU.^ *aj13? 

tjs^ iy*j '^(((jl>^^ j^J^J «»jll»Ij j^3)it »j\zu^^3 »»jIim< A{ 

jS" IjLifc \j l^I •l^jjUl^^i' A^ (_fI >jImvjJ 

*uA^ ”^Jt/* (***{ J 

Cs^ ji»U- aj ^^ ^JlJji. (jl'*3*^ ^ ^ iyA>> 

Ali^ j;i-.>A*(^_;lAliJl_jl ji ^y, CjS''*^ 
»Ua.j^\^jL-< ai .^L^lAj ((TjijjLj 
j3 «U Jit A^ C—l kSj^ A^'b) :j^ a:;*? a* j»^ b j 'Ajf 

.((jj |**lj» ^JLU At O,?^ jjj^ *J*)^* A***! iXL>-j3^ ^^t*l«l*’l 

j^yL* 1*1 t33 j?*J Ai iS*J *aI J AajLi- j3 1 j |_fiiiljfc j\S U *-U*i I jli»li 

^J^Ai«l^ A^^jt L .3y, U 


•I*—jy>L,l SLi*.| .\T 



Ij ^_yil<iw1 ^>- ^ I 

ui' jl 0^ O^' -v ^ ‘^y. V~ |V-^ ilr*-^^-^ 

»L» iJju .«L» iJjwi ijiC>M -'^ Aijl kiL _jl ^ I-U> ^^j^A 

Aj . '.^■v^x*' I ftJLJw ^^JLa j I Au i iilj aIsj^ I ^ J ^ 

‘ AaI^I J ji JpLiXkJ 

Ij O"^ ‘\J^J 

1 ^1 'iSy ji ^ ^ O^J ^ < S '‘ ^ ' ^ 

.jbil «^ ^ I ,_jlAA»ij^ _j i---~«U) Aj sjj J»A 

\jjL^\£.^ 1; ijj^ ->> 9-i-*^ c^}\j'j\ 

o' [v-'j ^ JLijUvl jljl U j:^i .xS j*j^" 

^_$I«aO, 'JS ^jjl; ,^1 j> ^ ^ ».>M . > -} jrfLi ^^ b,y ^^ 

,_ji yi -1 Aj I j Au ^ Allai^li 0^ y\iy xJb^ j3j 0 ' ^ Jiiil 

yj CiJ^i ^j*Aj ^ !>►)) j? j' ^ ‘0->-ljLl 

^■^0'^k3*lj* .(('.^i—'I |J1*J Ij Luj Aj^ <JU*-I Ji 

OW^ 3' j' C~.«r_jJ I J* L*l »AIL.J I)) '.X^ ^ ol^ ^yji ^ ^ 

X^ ^ al^ ji J\j 3 ^ t ^_fX ^jiit AiC^\ aJ^i Laj jjdLLt^^U 

^'O~^'.f^03Oi' '^' *'>0—1 aijy]i>^ji»:Xj^Lj 

.(<^**>1^ jl 

0'^.>>^ 3^ ^'>-^3' 3 -vkcf* ^3^ 3 ^■3^*' 3^ (‘'^'^ 

• i jS ^ "-O_; yA> X^ OiHrf 1_J^ A^ i jl jJajL~ ' j* 'j ‘j'+l ' 

I ^ ^j\Xm ^ i A^ ^ a y >1 I * 1 ‘ ^ ^ A/ L*— ^ ^ 1 y^ yX 3^3 

JL^ j\ aL« j\ jyj (j—_jJ 1; iwijL<a^ *j_yt— .Xj^ Uj> - 

*>JU—1 ^ ♦ ‘ ?■ A4 J_jI L jI^ jt Aj aS" i<_^_jj_i_^j J yi\ylr*\ C—j^>- 

.Xx\yyj^_^\^lxJ:,iJ^\ji^\jjJiyX>j\^,o^y=r^3j3^y. '-»U>0^' 
iXi^ iji*— 1 xS '^yX^ yi a^l—- ajl*) 1 (_j _ji ^_^ » .i ' > ~> - j3 aJJkLl^a jl l^ 1 

*^— 'x^ JC—•_j^3- Juy A Ij jl Y • ^ jl 4^ — aI**.!**^ . ^ (2) 



YVY 


»jlm U 

(jU{ Ji »<A> jlj «jlxt«i ^1 4$" Juiy^ Jj ^1 

'•^j**, ^jji »j^ ^ 

^ji <(jlc^lj j 4 j .ijUxgl jk\]i < o./" 

v^ c^->y ^ ^ji ^ L>l o*-'^>* »c~«l 4:UL ^^ tjU**. 

Jijj Jljl JUm^ 

Oii^\S^ji ba' L 

4ti.^>«<lli* oLL jm jijj oWi {j’^j * 

C>wl (ji^^j^>*'-^j3if»^*^ 

•^j U ji <>•* ^ ^ ^ J ^j»i»- A{ aL»u^ 

j3**^^^.iJImi/I 4;i^u..j.jy 

i.^jj^ jj^L*.*jj u^j^4^ fS *^«-«^ » ‘ J*-*c-««il Ji4j>j^*« 

^yt .vSmmI fjii j>- |_$l«jbL>w Iji3 y \Z^j»^ j 

yL> .^Ic^ »jIl-< ^l 3^ u^j^-P J ^ jL 

CJ^^(jU5' jlS" ^ JtjL* JjHaJ ja\ aS” JtiS^ y O jJa»t;ic»l A4_;lj^LtA^ 

i-f^ =) y^—^^ Iftjlli*. tjl^p; (j*yj 

«^btawi) 1^ t A^ -b-L^ y. 3 ^^ ( ij^y, 

J i^ ‘ j*^‘ U y ^y ^ . JJ Ji^L' («jw* 

Aj J ^ ^ tiL ^ ^ »^li»*> j_jy> |<;li*i tA>.>L ~^ 

_^! ,_j»ij .J^y 11J .A^aJ_^ t^l^ibL^ J ^•til jl Aj y^ t^lill 

*aa^p^ 3^ ^ ^ ^ JLw <.L.ioj Lixil A{ ^^.’ L'w -j^iyil L aS^ 


16. Ku-lou 17. Chi-Kuan 18. Di 


19. Chou Ko-ming 


20. Chou-chien 


21. chou-po 22. ke-xing 



YVA 


45-jU.l3l 

t.5***^ '"^ <3*^ *'“**'*> ^ ^ (j^ 

<^L L>«>jX \‘,, u^ ji4S ^^Ljb L _j?_j .jji^ jLi>^ •Jk^b«(^j» 

3 <_r^*~**~ i ^^ ob ^3^ (jL»A 3 -iji ^ji*j iS3JJ^3^ 3 

V ♦ jl (_jjL*..ijkl^ aI^ 0>m>I t^S ijImJ J»l>- j_f ytj\ji 

.JJj^ja C.^<L^ jljl J AU-fc jl <.fS\j^ AM)ba4 

Jj{ oil?L4^J iOmmI Ju«^15* (_^1«J^ A^ ^^^mIJLw pjvw 

I J _^fC' A) 1 J »JUS” I IJ (jl<*«>"^ >) je^ 

jlwi Y A ,3JS o^l^b ,jL*M I j^l OIamOL jJ \j I ommA^j JU^ Jli^j 

YA t«i^ ^ 1^1? 3i3y tJUv tol^wl ^ A{ 

iJLw a^ <j<i>.»i> .jLUjj^yt jl^ A> ^L*^I JLJi^ (^^L>w«U <j.i>.iii 
A 'h Ai ^ jiyOt A )) d w il Ali^ YA jl *Aji *iJL«i (jl 3^ 'f ^ ^ 

4juii(_^ Ailiu-I ^t"VI|^ji jl aS^ oW 3^ *1^* YYY 

.^_^UiIcrf;-L-^ *_)^ 

^Jb _^b«* j ^^3* *33f^ (jW* aLi^U (jlS^l A? 


j?«Alljjj^^l*JL^_^jl ^l m >.»I j AfM U iy <_il »yb ‘yy i^_jIiiaJL- ^ 

^3^ •{S J^^*333 ^ o“3^.3^ 3 3y^yF*^ *1^1 ».X>ji ji I j kL* b J3^ 

>>(l>t*i'j jjJ b ^Jo b)) (tX^ f'^^33333)> •■A*A ^ ^y* »jUI jl *JIaLL* ^_^l^i j 

,_^J» y\ yb\ 4Xi.jy»jLfrl (_»i. b ^ .X^\i^y» jyO*- j\>ji 

^'LxoA{I Job*»ilA^ Iao^jIjJUhiJI^^Ux ^IjLiX Ij 

(C.Xa ^ l >J jb.««i( JO Aj ijl*^ Abfc jl 3y AaA ^ A^ .A^ 33^ 

^ xi^j* J JkU ,ji.4f?J.Aiv4 OOb^^b 0^.>^ 04»-bA> j>. > i.« ^ j' 


23. Jean-Baptiste Biot 



YY^ 


.xS Ij ol j <_;**•< Ij I^j-pj 



>> *j^'> t»i*^ ^ Ot'3 fk' (ji^ 

.iji ^ ili iiii l li^U jijS 
a jlijo <>^ <>l*i^«i> _jJl)_«»«> jlfr I jJl 

iJjS' 4 iSJm ^ Uj 4^ <il«rl2>j jl tJUU ^JL^ .JIm 

Oili ;_^L*4 ojL>> .JjS’ cJly Ij ojLx, Aj ^ij jUJ 

jjj-^ •“^' |*-'y* ■V- ^.J J'i (jij^^, *JJ4^ Oi' 

XX^ cjImu _j til^yi^bi* A»j Xmj j jli\J jY*^ tilJI.Afr O^ 

>*f- ^ ,^L2»U; 

.JJjjj *J ul>J3l <^lil ^jUJ^ ji 

Ijl^li^jijk j(y*ob Ui jil Jlw jt, iJkJjjS' (j» (j j«i> ji 

(^->'9jj^ “) ^ Ij 0b_^l CSi^ (Ji^jj^ (^>*•0 

J-J ■■>J4 ('f) O ij J-** '^3t <3^ Ai'J^iJI^Ij 

J i.y^^ yT" J (jl jj'i (^y, •JuT ^ 

Cjj Jprf? L .ajlu* jL j I ,jl*iLw 

Cr^jjohy *^jj' J'^jy. ySy*^ U*^’4*jb« 

I^U ,iy^ »U^<ib bj jAj Oxii j iy »Xii 

»l*^*-^* .- »*jjjo' b y^jCy^ij*- '•^ 

,i^ ^.>bu Oljb»" 


24.Heian 25.Fujiwara 26. Meigetsuki 27. Kanko 



rr« 


.iy '“^3^ ^ »_r“ e•**" jaU? i^bi I jC'j\ ^L|L >-ji 

I ol jLac- 1 I —yt 4j ys- I ^«.I-.»^Ac- ftAw *i\j^\ »^j^ 

l.fJa;»i3_jl^L-SLij. .■^jjri *U^ J ^ Oi^ j' .C—l iiyi 

.C.««-<l *JmI 

»j\]a^ .C-wj^ ji ^y;>y y\jjj\ ,|»ll ^1 y 

^yS j y^ n_^ JjL*j y y J* (*+* O'Vliiii I *yj ji jU-i- 

-jj^l-lT ^yi ^ y yM^ <( Lw^lj )> yiy J *^yi '^***'* 

(_M y^ <y* ijuJaL*. y ^ o^^j*y^ 

u^.j^..<>y^ *i C"^ -> y- <s Jyy ^ji j-u? jj 

t j ^ J^j^lj ^Luyu jL^ t LJv jL jjl y£- Aj ejlj (^^^juL« ytj I) J jl y^ 1 .y^ Ojliaj 
• JjS^ yt C ^l la i.. . yyjyt y {Ky^iy j Lj I » 4j v-JLL* JjI jiyoi^) ) tiy 

^ -^y ,>*v?—* J^.j 

.-ul iy^^Aj ^ 1_»..|.. (_jUl;jl ty>A_y^ *0^^ *ljl ^ j «««aJ 3^ IaA^i 

^iO^jj^Cy'y ^^ J^yy-^^yj ^“■^^yy^jy^ 

■ JjS^ yA 

^'"'^wiJ^jjL U ^^'Ui JL. J xS-^ c-1^ J (U bl Jj) ^ V'>i 

J I yt jij -Li ^Lk jLL>- ji ^b*i-( »jbv (( b (_jUi 1 jb yyJtijy ji 

.Jyl£ J yh eLtAu 0A« At JbJUl ■■.->• 
■^y. »yy^b'' ^y>^-i^^y^-^Cyyyy*^y^<y^.y^y^ 

^ oJU^ l<^ Ju Jj^ j\j Af dJL^ LLi ^ N T JL«^ jj ^ 

I J j vll> jip^ ^ ^ ^ ^^---^1 At Af^jJ>^ 

1^ J ftjj l« jii>t^ L* Ij aS^ Kam JaXm |»ijliigr iUj aJUm 


2S. HugucM Capcl 2y,ThibauU File-Etoupe 30. Tour de Monthlery 
31. Sven 32.Sainte-Sophic de Bencvenio 33.Pandolphe 
34.Landolphe 35. Sainl-Gall 




Yr> 



■(v>.>--«'Us-.l j Jj -*;: 


L j Jj—> oUl I, ^0,0. :^U. \--f-J\^^^c^i,^ 

^Vl 31 .v>* jil 0. ,JIJ cx. L,x >„;l .u X. 


36. Alpstein 


37, Santis 







Ua. ^ ^j\j\ (Supemovae)^1 y 

^^1 jy lJ^ * * ^^-X>- jj iSy;^ jj 6^3 J-i Cn*jj^ ol 

jlA«j «U«iCv j^ijlji^l^Ix*Ajl j^»'im, ^ , * -jii j^ljJ ji\ 

^ N A • JL- ^ J^ 

J V|^~«*|| U ij^ C-"^^ ^ ^ ^ J^ ji ^ *-^ 

jl ic—1 (Stella nova) ^1 y 1 j 6jLiJb a? c—1 

jLw^ jl (_j^3^ ^ j ^ 

^^ J I aisL »l!1>««iI »jlm \ ^A • JLm 4{ aS” 

^_5'VIj jS ojljrfl _j!ijj aXi (XjJjU 

X _yj J1 1<X ejlliw iX I ajiJO^ Lf^-^ ^ 

JUoi_y^lIoL-xiX^xIAi«xI^ j^wljtX'Ijol_j 

.xu^ jjjjnJ ^ j jj l_^ N • ♦ ^ 


ji ^ XX»“ ^IaojIx. 3 '^^ ^ Ji^^y N ^ V * Jl*«<* 

cM aLmX~^«JI »l y*l ;_j 5 ^ (J^ iXJLj^ X^J jy 

Oi'3' .XX-> jl 3I Uojlx, j^l ^ C—I ^y^j\ jLlXjJ 

^IJ? L» j)l ^ xx^ jjil A^ Xjjj ^ A«x' »xx 

ftXtlx* L A>l «j_jX:»- jL~Ux jii-l 3 La aS" -ui«jk^_^_jj jLxjl <xl »aJ:> 

1^ _/Xl j-i jil .XUjjJ |,J*tf- ^btjUtiil j^ iJyi^ W"' J .Xloj^ 

JL,jJ IjL" ,_y*w_^ <j»i^-y*' u'-^.3:s* ij^.y^ u^-j 

>j'j .Omxv I Aj lx1^ iSjj^y^^ yi‘‘“'^ 1^ iir ji ji ^ ^Y*\ 

1^13^' ui* ‘0^ ^r~^y *v aS' xUjj? jl j,\ ^Iaj Jx > ^Yf jjt U^.J* 


XX" *ijA* jl (^l»XX ajlx- tiL ^JlX>-ji Ak,^ 3 (* J 

jjdlxUx^ JJ^ A; \jC^ijyiJ^j^''yy} iSyri '^—»• >^.y^ •‘^1 

aJJ_}X»-JL- ^ jXleX^ Alj-LX l^'I jl^j y\AX^)j y\ .JX b^^^'lx x-aw A,ali y 


■^y^ <y* ^jy 


38 . David H. Clark 39 . F. Richard Stephenson 40 . Lupus 
41 . Andromeda 42 . Fritz Zwicky 43 . Walter Baade 






1 a^jlJi^ l^jbj j\ ^ Ju« L ^ tu.^i^S' 


'^JJ^ J 

U^i Ij Lf^ jiji'^ Tc^^-UtS’^l 4(J:-^I jl^l ^ j y 

.a*j^ 

v>*j ■*S' j_^j, 

^_jlAi»^^ljlaSv_)J a-Xv^ ‘-r’^ ijUjjJ jLlJ_y?t; 

^XwjjUj dL '*i o'y^/* ji-^b ^ JJjUil ^ jjI a > 

3 I ‘~r^y ^ ^ ^ ajUi»-l jj*^ (Ijm {^^ji (^^.ji*yj 

.c~~J jl^lj 4ijLt3 ijji^ ji (jLujUia JiUJ jl j yod- J^UJ 





jl ^ ^ I -i-—! JU- ijLLy* N T T V"Y ^y_jy *JJ^ 

aj^i ! Y • A twJ jM J^L i^yt)‘ji_ \ 4{ L^Cu ^1.;^ t^l^Oj'jli«« 

4.^UM^.^L^lS'l;c--IJL-jjU^'f/^3l ^^jjl YrA(._^-ljjl^ 

aj •-*^ -**1 _>»■ «Y ♦ ^ <_i ^ A> •*—'‘^y 

^ J ^J\^ ^ ‘C —I JL, Yr6|.jjljjl 

Y-Yw^-obl^ Yr(5^_^lj_,l.C---ljL^jj-/Yi»ii YrA|.jJljjUol^^ 
,ji <J»; ii.i !>_»>,■ < ! JL4*> ^ /YA Y • ajj^ JLaI y»- 

.iy^ ^ iJi-V* '^ * O ^J !«JU»-<I ijWI (J>^ 

y y^ji^ —• JOIaLvmJI yi I A>« i lA 

jsj«;j—' oj^j^ 

YTA^ yYCi i^yiyy \ jj i II' 1^1 >;jIpI jy^ o^ j' 

cr-" 

ij a}\jS\ Jjyj .J^i JS -O ^^\y_ ^j^yj 

<AY y ^L»J jl y |j~»j y C~<Nil 

^ Aj **‘J J AaX . a ^ l» yf^^y y AY ^^.,. .« i j 


.x:S. 


Liu y\ ijl «J-fc£- ,_fijv t*t yS OjL J ^ ^ cr?*3 


^Li» Aj ^y^J ^_5^JVJU y ^ OJpL-vt ^\ ijjilyl*; sZ^i jl 

0^->^ o (y* j*** y 

ij-ui^-uU^1 jitl 63 L..iii ^t ^j\y u^j ^^y. (jL^ 
i jj I .C—1 ai yt aJLc^U (JL*- i vilj jJiljLfc iit.«i>i’ y^ i^^ya 

y\ J-^U- ij:j>l u“^ ->' 3 ' ^ >oyj o-^ ^ 

oy^ ^ KyL~». ^jjl L .y MyZ. jxS Jjly ^^ 

j;;^ I_j^jl^^l»«>. 'v l 0 ^ y 

i^Iaaj jkj j yyy* IjL^aS" j^I ^ 


44 , Charles Darwin 45 . Lord Kelvin 



YTo 


Cw-j Jiib U lAiJI JjUj i>j<y4 

' Jtj*'^ cf* J-> b >“ cT^ ^ Os'j 

J ^ 4A^ J iJI.,• » ,* ^1 J - (_y*5^ _j C-**~l ^ ij ^ <S O J r^y* ^ ^ 

.c^l ^ » ;Ja . P <-^*i l^J ^ ^ ■%*"^ 3^ jy ^ Alii" ^ 

.0«il^-Ukl _^iubl jjjbj.ljjAS' c~.l Jb<J^U-^'f>' 

^ jLi.J ^Lw 1 jlt\^ ^ ♦. Ijp L?3^ ^ l^'i^ Uij.4 ^ J_^ jl . jl Ai<*r^ I j 

0^3 bW-“^ ^ ^'jy'') ^s* 

.,_,.«^l^^oy^.jlj_,lU-*-l jULi^l.j^^^ jJaJ .j?>^ 

^^V•_^‘\\‘\ JL^ji^S X:>y,^^\ j> o yo^jj fji^. jr*^ (-?>* 

AXm«P 1 ^ * 0 ^ 3 ^ ^ ^ ^ ^ ^ ^ ^ 

jj .tJUl ^ Oj y^ b^ cy^y l#^W**'^'^*'^ ^ "W” • aaj ji .xiL 

j..^.N^ tf \3i xj J oUllk. 

•^'i>*3r-^^'^^* •->; ’ ’ j^J-i:i^'^j3^cy^--^^j^'^y.o^j^ 
3y*J y.j 'Jj*3y *^' 33 ^ La y^2^i4J J 1 J 9 ^baj,! xl oLS" ^ ^.L.^ 

‘ jjJJ-b* '/•'^'^ 3' ^ ^ O .C—1 Aii.Lj, 

(<0 l^ii)) j,jS^ ^Lp X^ ^ 

.(Jiw-’VL IUj .Jajl jZ^ 1 ^ y ^ .c~-l »j^ 

J JytZ aJLAJ JuSbij j^Lt |^b 4^ ...ft |_$b T iii> ^I 

3'^3 J 3 y-'u* o' ^^ 3 * 

Lil« Jj J^l*J ^1 ;c~vl ai ^ ob'i I Ji^'j jjt_j ajbijl^ JjUjj_^^l ,_ ^ . 1 > W J I 

b3 y^ blaJ ajL* i»^ ji^ >iij ^ .vJiv«~l 3;^'jb**^ *^L—jl 


46.A.S.liddington 47.H.N.Russell 48.F.Hoyle 4V.(i. Burbidge 
50. W. Fowler 





rn 


XN ♦ Irf. c—I jf \ iy y. YO Ji>V 

yy j ^yjyj^ (•-' •J'— Oa. jj jy!^ Jy tJy^ 

tjJ ^ y^j^ ^ U-^'"T!^ ^ ^ «JL*»«il •A.i 

o' lib'-' j f'>r' r>^ ^ 

.»JU-<I a:.-* JLail 1 * ‘(ji' •'^ A 1 y^ 

y * ' •-‘-- Js^^" <y ‘u j o yj yy^j^ f js^ 

jb_^* *j .C—I AJL-Jk JS” ^^(^jl_)ACjA) V/^ • ♦ • ti^ f 
*i\j\>*:^{\+jyyj^yjy)oj^yi^^<Jjy'‘^(*i^Jy o»i-o 
.xS ^^ISLil U^ i>J .A*j^ aJIjI jll^l 

t_gUA,~>..A ..Vm....* ‘O** .Uai«3 

iIiMil Aii? (_iU«A iilw>l ^ v-Aaam? ^L-AJ liL— liJ 

^^jlAi*,AA^lAy^ liL-- A I .^^J aS” t 'i'i 

^ jAt a^ ^_UAi^ ^ «^_^» i»U; Lfcj c?j>' 

,Y* .>?■ .^ Y ,f {‘J-U *A»ll- C —1 f j\ ^Jiy^^ 

XyJ j\ ^LiA ;ya Ua 1>A .AiloA^Aj jl ^UaJ^' YA j> jy l>^ 
y\Sy (^f* i>^ li'^' Aj«i--* UAi.-A Oi' ‘'"^ :c—I ^Ui.j>L»v» j-«»Utf- 
llli A^I li'^ tlji' 'J^y Li .A> ~ ..» * ^Ij U»jIA-jJ aS^ «iilA T ,,.fc ii'4«~« ^ lj 

^^AitiJ^ jImIiJUjL;|»Ia5^,a : ....AjJ UL;iAli' Al.~* ,j ^IJ 

J—iji'j' i/* »Ay*'^ y^\ 

^^A$^ Ai <j:^y.-i JilA». aJjI ^^J ^'1 lit «a : .^»jja$' C%^I -b f*-* 

.Ailil««JA;'^L^y •3ljulA*^L.JAi^^jJ,jA^ ^ C—il ‘A? lAilS^ Ai.1 

cJLai-A**, jAi’^^^y_>Aj ,_gl A i ..^ ‘ly-^y 

:JJ jb 

tA;^ bj I ,>;a^ jIaI. liL-i ^iUAi^ jU — 

l^lkAZ«Uk Aj^jJ Arflj lAi^ Ia^ l3*^ l/—^b ^S^y ~ 

i iI~f-<UA^ji**Ai_j.i^ «J_;| I? »jlAjl Ai 

.AUU^y. (^yyy) 




YTY 


.jjM >j o^ ‘-^ j** *jliw tjL* j_^Lil 

.C—<1 o ^ \JaJS oy ^ C-*-l ^y‘y^ ,_fij'l ^ *tji^ 
^A^i‘t L JLIjL ^ ji^ Jl^j ji iS \j AL^iJk (_jl^i.ii^t_j AaA JUAi 

j ^. ; ..... ^ .jiwLij jj ^ l> ((A*-•(^'* C-^ 6^^^ 

6 j* j* ^ C-«! ^ (j ^y ^ ^ 

Ljfcu 1 jjjjj jS"tjJo^« * > 5 ' jj^j(j ^^<i<««>« 4ii, 1 Ia ^Ij 

jl5U! A| A^ »-^ 

1*^^l>..>> Ia» jli*u jl Ai-(ji^ • Ij Y ^ A>..A<jij j JJ j-ii 

.x^ LojI ,_^ ji 4 C—.1 

jij Jj-^- *^)•^^y jWi' h-^j A aS' o y~dyjy *>»“j 

^ ^ YA .JI XJ |J*jIa C<««>i»w \j » ja^yj iji^ •( 

^LL_j^ jL4_yrLi .1 « N • aaj ^,r*r“ ^ 

i^i^ j ' n i> “ *i ^ aS*vJUmI » j»s;yjtjX^i^\ .Jj I 1 j |jl 

1^1 J tC—l^l ^yyxS ^S c*«-l jkUi* oyjyj^ ^ 

J^ij^. 4,_;iJL*i>’l 4^jiJ^ jkju.JtX^lw y_ i\jy^ iijS^y*ii> 

ALu!) ji .4^»i » l ^^ ^jLp I^IammA JL*J^I_^I y VpA y t^JjL» L « iji* 




p+p — ^d+e*+v 

^ jkjy ^ Je-^ >i>'y 

‘u-^'jOi' JW'5'*i •‘^' <j3y'3'‘j*^ 

.x»U»jl ^ f Aj Uil^* aS" JjI>^ ^yjiSiJ^ 4 ^y v ^ 

JL« j«j Uji jU4*r_^_^ ^ *jU*« tS^ y. 


51.C.L, Critchfield 52. E. Schatzamn 




YTA 


— 

1 



1 

{ 

i 

1 

p + p^-H+e*+ V 

ou 

(99,75 %) 


p + e +/7 -♦ ^H + »- 

(0,25 %) 


“H +p “+ ’He+ 7 

(100 %) 

I. 

i 

’He + ’He -► ^He + 2p 

ou 

(86 <?o) 

11 . 

’He + ^He - ’Be+ 7 


1 

’Be + e ■ -» ’Li + r 

’Li+p -♦ 2*He 

ou 

(14 %) 

III. 

’Be + p -» '*B + 7 



“B ^ *Be* + e* + »> 

(0,015 %) 


*Be* -> 2 “He 



iZ^iA, :tjjS^ ^ Jjj^ > oU.>li»l aJj^ 

3 I ,_jSo jl tj^ '^. 

iOLo ^1 .c-^l ftjuiLyj ciiLil A) 1 j by) j>.,-bysX. y^b 
yjy^ OtiUjjl ,^y‘\ J_>1? ^ ^-5 J^yj -^y^is* J^"-^ 

Jk^j ^iu*. ji I^Ljj i j I jj J_y* a 5^ .Aiji 1 ^ JjLfcf-1 jt A^ c^i ) 

*^<Jjy yy .' *! y ^■■■ " ^^ '•^>*~ ‘y- 

ji:—A ^>1 y jlj' / (_r^ 'ojij-^ Jj^ ^ 





l>>.»i «j\iw< tiL U jlm j I jij 4-^5" ijJ^ oWs^ ji (^1 ^ C44^l 

.c—I ^ji ijLa jl jj 


...XM*> j^UaJjJjS" Jj^ 

^ jj Lfc»jb*4(3l (_f^ji ^ ^ 

*^ySj <j* V^Ji 1^ j*" '-Sjj'' '^jy^^. ^ tj* iJjJ ' *-^j! 

jl jykll'^_(J'jl jl t-(S'ju-ii.^ ^|J> ^Lj-iol; 

j:j»-\ ^ -U1.. A ^^»_)lajl l^l Sf»j3(y — I*-/-> 

jl •'■^1 Jji)j*!y^ 

^ - Ij c~-l ji\Ji -*S’ C—I Jjj ^ ijy*- y J>\ liL^L^'l 

y^i*i*^ c^\,Jjji jji 

j\ jjj x^ jl L Oi'L- x^ j\ ^J^^^ U y>s- ^y^^y y) 

IjjjM (_y*f*^ 0ij-^ ^ J j «Ji*l 

y^ 

L Jff\XA j (_r^^ (^l»jll«/ oV_pJ ‘ y^'^yy} 

jl Jj>\ .C-4-1 yi>\i^ <J^<‘J3^ 3 ‘S'^*^^^-ij3'y^ 

j» jjI ^y^ Jj f*i-^-’ ^ 0333'^ ‘Jj' 

^Iaj L ^ 1 .C w l l>- ji 4 i X i S «Jjl* o»u 

14^ Ijl^. •J jM ^^t_gliLL (l^.ii’-ilj jqI j'iCj jy^*i ) 1^3 y^ 

JjU; <X^ ^^JJJ3^^yy»A^J:^\J,iJX*l3,\X\ »j^ 033^3^ ^y^^ 

4i3»^’ Jj J ^ ' * c>^' S'^ ^ 4jlu«( OJ3^ii3J^ty»f>^*i 

3 I ^y ^ 0333'^ 3 3^ ^ 4jLl- tyy,^ *0^3** t 5 ^ J- ^3^ 

4 ^^ywsjvt Ji ^_JlAJi>-3t• JrfU jl ji* 4 j j A,*ljl j.*. Aj jjjJ 

‘J'^ ui' 3^ -3Ai^ 4J.;^l;jyi ^J^ jSw Jy- lil A^ Ij A^t 

‘f jA* 3^' “jA«< jj Ju^ ( j^\x^-^j\j>- 




^ L ^w ^jIjLjL A*.**ft 

jL j ijl-i:» JUi».l C>< ^ ^***^ ^ (*j5^ 

jj* T t. _ .i ^ t Jt oJ L>. lilf jl -blj (ji^ .iyaj jS*Sy^ jjrfl A< iXS ijljJ 

, JLItLi 4 «J^j4 ^^■,t<ij> jl J t^.w>«o A^ < ^ T 

aj IS^ tSj^ .y^^ ^^«ii««rj I jjL'! L Cj*^ ‘ ^ (JL*i 

A^^ iy AmiJ^ ..lUS' |^LvLl,.i Ij Aiiw^l^ tJlJl*- (^1 A^^ ijS" jl^ I ii M i ji ijlll 

-tj «zJ I*- aS^ JJ j ^ ^a.l^ 


.ijj j_flAl-^ ^.Jf^ >»-I OtJ'-^jji j' 4^ *4ji' 

jli-l *u3^J**^ (.^*^-r* 3^ J‘*‘^.!^ 3 j* 

j\ ij^ a; ; jj^ '^-‘^1 j* u^ 


'J^. Oi' J ^y^<y* ■^•^“ J fj* L^'lSj je > 

oL*'VL»' a 5^ *iyi . jul;^ I ^y>o y^ y *i Oi i~S lo a:,...* j^y*^ 

a1»> *jUaJU- ^,_51a .jjI t^lfc 1 


3^ y* ^ 4^^ J (_f^l3*^ ^ J?j>ii ^jil «<* 4 ^J-j^«*o I j 

:.>! « .■■>>> j>»\jj^ (^.iju 4_^ljkAL^ J* .JLwL Lh^'i■■ i^Ij*' ^J» nl ««>« iS^ji 

Jyil oj^iS ^•*' ' >«' ~ * ^y^ 4^ l^.~; 5r I J 4j^ ^ 1^ 1a A 1 . » A 3>>^ (JIJ^ 

4^13^^ ^ o3s —^y *i ^3^ ^.y^.^ 

4^Uja^^^I *i/U )jij .yj ^ Oi' 4^ Wy. (yr>>>t^ 


4 aj\sM ^ J* J^\.i.4» |j4JLL» 

1 J ijl»AI--Jfc 3 {69’ ^1 U> 3~a^) (_^UAI-*Jk i^JJj k.j-^> ^ f ^j— -. L» 
»J^ ^jAI jl 6^ ^y* .Jjljlj((jl^)>jl;i'L- tAl>-j4«jj<l jJ*jli»» .AlS^ ^j»J^j> 

^^y^’u*-^ ‘63^j63f^^ v^y *i3^u^l_rsi 

Aj 4_^4^1*0jL»- J2>i5 U1 .JCJ»L jii^A 4^1 »jb L?k^. >4j3-> 
jj_j '~^jy (3i' ••^y^<y* J* iji' 


,Xi jli4^ y'^^ y*^ 


‘Sij^ '^-3 ‘-'^ ^y (•j!^ ^y 3^ -^jy^ 'J^3^ y 

4_jlAajll- fj3»j aU-^ Aj ^ ,jl J 



YIN 



1 tZjJ *J J X jJL ^ At A .. '^ A> _yt« ^ 

L»- jjj I ji .JJjlj ^JX Ij ^ A»j AA«lj ^ .>.hA>iii j^LfcAl jjA? 

>> ‘^1^1 ^J* ^J^ c-tjLi« L ^ ^Lil 

■•ijj' ^iS-k'^ ^ <:U4jli» ^Li>l ,j-ul J ^Li^\ <ii 

C**"! jl>-jl_^AiLi ijl^Ldk^ _j<*/*jLj(_JJAfc ciL 

j*j> jj ja\ A:^\ j\ I#jIa-- |»C«..««.i jl-^iL JjUi A^ 

jlA*jt-j ^i L \^jj:^\ jIjju slS*.AJiLi <AuLi^ jL^jIjjJLm 
jt '>Sjji ^ ^ 1*-/^ Oi^ <A.iL 6 jIa»w oA^AjJm^pW (^1^.4^I 

i^j ji‘ »jli**- J jAfcj|_j4 jl I J |jLiA«_)li» i^L? ‘f-^ 


53. Subrahmanyan Chandrasekhar 




YIY 


l^l|ji *$ JLil«.>lj y:^\yji\^yj^ 4^lj|j^^ 

ia^ 4tJut >* *Jj^ f^y 

o^. A* .>j ^ Oi* Y-^'* t--^ ^ 

U aS” I .^^,^1; jl j;i-l^^l bjl 

4^ CmoI jy^ 44*Jk ^1 Ij ^ iJjItJuv •■UkLLt L« 

^yj\ ^ NA'jN jS^jJjljli-ljIjtl 

,3l«l« ^y jJ jl Aj ^ • ‘ ^ JL. jS»-l jl^l J 4T 

A? ^1 ^ •jLc-i*)4^j^j_jLi.^^l*jt4«jl J^^y ji^*'^. 

J.5^^I^UAU..<k3l jl<(4^))*C<.«.i »JLl4l»U-l4JLlL4Jk ^ 

jJoJ n^ ji4 4^ jS'j^Xj^ ^^^to I* •_^Im jS'_/» «aI»> y» 

*C?'^ •J^iw 

jU-^ljXLi 1^ ^j»r jj* j' O*' j' ^ .f j* j^yr ^ <y*j 

aS"IaAImiA Aj i dL 

-^1 ji j>^ji •*^j^“^>! 

i ^ * jlli« nt_<iii» 1^*1 jS C«i « I 0 ^ 4.Aijl^ .Ji3 ^^ytt* 

jJy_)l4Jj*^y4jyli-U*J J-^-UOl>3A{,^l,^UAi-^ 
*i^j^\yi\j 1^1 ji ;p+e —► n+V yy ^ y^\ spA*^ 

^LpppJ y C -lc- A{ i^jj aS" 4^^J?^ tJ-*^ ^yy jl-ii* »(J4< 

jO aS” sI>4mI jy^ .J-pS” jI y Ailjljl JJIjJ 4A{^tjA «jIa (jlj^^ 
M.* cjImv ^J*^ jl ^^~i*.iiij> |_gy»»* 4(_glA*iiifc oLa i^LmI A«»i.* (iL aAky 

>1 j* iJiil^ ^jUjI C-f ”aj a? Ai »y ^jdl>> 

•->UJI .J\SU : 



nr 





tt\jj^ ij> ji I sAu i Z .‘ ^ ‘ Jb iViI~«r«VL 

J(jy oUl Jy _y^ ^J^\jijj Ji^ iy^ 

oj Jy d yj y.j^ • jV I <iL jj ^ t J-»l v^>* ^ 

4(<XmL ^l,Ma^j LtLaj 1 I j1 jf' I jiOjLf- Arf) jiL<« L I j ^ Lu4^ 1 . 1 J L^ 

jJ|»Lj OJ-i L ^lAi-jk »jL» ^y_\ oW^^’ »jI* j* 

ijljL- ^ j* (_5lAAi*^jJ C*-^ ^^l-Al-Jb ojU '.X ^ aJU j*-^ -'«^ 

(_jIaA4*V «jLi Ij iOvk-1 ^ jl ^7 ,. '2 >>j J* O-Ui aS" * j^<j j<»I^ J 

*->j>»-^ jjil jl .-U^jj.* ijji-ji 4.xi ; ...fc4_iji> aj ((jj^liil)) JU- jj aT jL*. 

• ijX 4^^1J 1 ^jL>- ijl.>.t.f Aj aS^ Aj ^^«4? ^ yt 

il)^ '-*^ •*< ^ J ^UjL* jl ^j'j>_ I ! .* .i., i> aS" C—1 jlj^l 4^1 

_) ^IftJ-i ((Ji^l^)) jLj C^ L ^ UAl->Jb 4jlj>i:l ^;;il Ji 

j\majx:S LjJj ^1 .ot 

>* ^ ■'^ji.^. ^y y ^ 

4-1^ jy» j»^ Ij ajL C-—:>J Lfc^j A^^ 




'J^ CJ-U ^ jj j 

j-i YX^*'’‘J,I jJLii *:>LJIjy 6 jL. 3 I 

I a.U« Ji«5v.<«ij OJj'^ ij^ ^ «^ « 5 C * ^ « w >> t L4« 

^ L. jS C^l Jai A* 


jl jj jL ^jLL,a ‘ij'-fj'y Vi^^«jli»«< ^Jxuijj .jjj oj 

JWj^ jjl ^^ L Li_^ »oU jl A^ jij ^J;j_^l _j uUm(I (j;^j ' •’ 

j^^a]?!^! Ij(jl (_^jb jui *J»Ui« ijl-X j^aS" (^I »I 

l*A^iJUwI *Ju^ oJjkLi^ (pulssr^LtJli^ ~) *c~*il 

iAu;^UaL?U L *S .j**;iJ Ij (jl (_;-S^J jt^ L ^JJy 

y I* lit jy I jy (_flfcAilj A*^ aJU jl 

«_jU««( ^\ (jl y Aj aS" X I (jl yA- Ij jS ,j y X > <.*A -^Jj^jf* <j**j ^ 

tiL A( iJImj I ,_j^.*.* i-XXli <,Sjji 

x! j;i>AS^'l,j_jjk<j^(_y4wX».(^,^jS’i*j^ jj(_^L"A*jfc^»jL.A-jfcAS'.jj 

■^y^ j'j' 




I I I 1 I I I I p I 
0 5 s 10 s 

lemps _». 


15 s 


.jS^ y» aJIJj* a 5” Cp .^6* _^l yJ«iL ^yy.i\j ^rilJ 


yjy iJUX* JjX»- ^_f*^ L (jf^L , ^ ^y ^\^^^\yy \ 

.CX;if (jl ^ yii aS^ jLSjjL- aIa^ jl «_^lSjjLw jjX;^ .XI »j _j{ x^_; 

0 js"**^^ J iji ^ j^ ^^ J* ^ ^ X?^-- ' XL ijlpl jJ .C>wl »x^ 

|*J!^^ J ojjjXA .XXi (jlxjL l_;;j iiyJt^ pXbLX* tiJXwl 


54. pulse 55. black hole/lrou noir 



no 


yj **JLa 

juL- 


Ij tUv-jS'yijJ J-i-p L#>"^ V"? *-“***♦-)J^U- 

^j\ «. W .««' ^^ 1 j i^jjn 

.AH*—jllu( jl ‘(ji^ i-A^j Ij .cUwt 

jAjj^ ^ lAi j ,i>«i,i«p aJjJjS" (itjl jU^K jl 

ixL A; jj! y ^ »jUw> .xl*.\*i tC^I |»_>sA* Ij >• 

JjU 4j jt^l JU- Jj OJJJ-^ iJ'X 

»\^l»«iJ(^^;Jj*-liL ji_Lit«i 

Ij ^1 aS" yX^ V^ ^j «jL-. i\y» 

^! ^_r* i>il (*,>s^J OjJJ"* 5* I ^Oil-> ■*<li t/* ' 

jl ji (JU— I i^«j Xj l__^ .jjl j A 4 I ^Li?b<jk ‘j*.^ 

j L»-3 ‘^>* j^Li ^ 

;^Ua 1^crt^ 

.^1 «jI* j!, J ^ »l_^^ jLjwirf! At L A*l;^l 

.Ic^ Ij Ij I ,o*»u I --■* ^ ./^ y 

iSj'^ *JJJ ^y. ^IS" .J^1 j4^IjI jjj 

,(j^ ^', J >*" <ji' ^ ' (>J ^ j y^ ■ 

IiaS* y ^\ tj y^^\A 0 ^ ^ i JuL« Ij A h w 




Ij jl 1^^ I iJJL jlj>tJb I Aj 

\.J^\i^JxS\,,.^\, 

I j ^».«J *c l><~x i»Aw «^lj_^ .AiS^ Ajj U jj 

.Ai L .law tiAwl «AiL* »jLAv^I ^ 1 wil _^i .jl J AaI_ y>- 

»aaLa 4 Llii o jj^*j _;L»iiJl jl A*; j ji Xj^ fj* I j ».>ti ^xS\ j>^ 

.C~- I ^ • O'f JL- ji>-l y ji 1 ^ L»«-M- 

A< .JjAi ^^LwIaA L« jlj)) <_aIU;»<l/» jjl ji^ (,^ll^ ^ 0»»"l A Ami 

^AJlJ^••f’ JLmi ^ A" ji ^ ‘O ^M*J IaAuI j Aj 

IjLa I aajLa^I ‘.jU ^J .A^t GrYYP+^T/0 

^ At Ja^ ^ ^ji^A'A* 

IA 1*^ CiAi L ^^lAai j<*j (^jlwjj A 1.5^3 <jlAfcLjAt Lj Awjf 

.X^ 

AAwily jUlA5yjfij - JA *•**" J^A A^ lSaWh ‘lAi^ ^A^A^i 

lA!^' -^A^cA* -^^A^ (a'a^'a’a;* ^lA^'a^ ,cS>-AAa* >'a-» ^ 'a ^iA>' 

A^_jM^UiL.j^l jjjljl (jAiw JaiiUl .JAlJ^ 

^jliji oAAAwLm^ ^IaaaI ^ .AA <ci1j jli ttAA »aaUm.« jI y» 

iA ma'a ' ^^U IaAmi tOr^lj ji eAMi»AAUt»4 ^Ll,^ L<l ♦ AAmA i^Aa^ 

^ ‘0^^ y ^ ■ A^J y Am I y j yX aS” y^y* 

.AaIj 

t.alw aU~**{ ^ ^1-^ ^ ^ ^A O^ A^^Va^^ I^^AAiAiJ? < y^\ 

■AAi_/j_^l>-,_5AMA4J?^jil j-iy>.iy. »X^ -0 Ac^ .AU»t 

UAAA-^ ^ iA"At lAi' “-^ f A^ tA* 'a lA^At-^A^A ‘UAAA-^t* ^ 

i _^1 ^S” Am I ji ;Aj L cAmiI ^jLkAj I Am I ji Li 4eUwl y^ Jl*" A*^ O ^ 

Aliniiii.* «> ,^v' J>- A^"*!*^'^ A^ V AmiL ^ lJa4AAa* 

a;,!. j y ** ^ is^^ IftAJw cU^U 



Y£Y 



.jUJ ^ AAV j;>\yjt\ 

^^}J ‘(y^' •^^>—'*1 ^ >^'3' *^yM 

.Julftjlj Oi^ U *Sj^ (jIa4^L»*-» »y_y. 

^ W>l^>1 :^i oiA<J> 

ji (_>>«V^^^AV *ijj^ YY jIjuL aJjI oIpIu/ jj 
jl jIj jL ^IjIjIS' 

»Jj\j A* jj^l .iyt jy ji ^Lvuil jl clo.ii,* 

tiL ji .tUi-1 A jy i^ _>.L* jl 


56. Las Campanas 57. Ian Shelton 




VIA 


j jUil jl j <il>-^ 

'^'^'i/jU jjLi ^ j> ijyXiji jL ^j-l—^-' 
».}^ »jkfcUi*.» ^J>y-^ »j-5 ^j o^ jj jj'^ Cy*-^ 

.^\ 

ijt aJuw ASii-Lvu JL«i Y* ^ ^ j__;«Up.*» jr^^ 

A«JlIa<«l<li»« j jt Aj ji jj_^»Jj j 0.1^ ^ Lw ..>i 

jl ^jA Jjt kjupL. ^ jj-x>. ^1^ (*Ai» S’! ^ 

ji Jj I y y^ *jL- tjjci^ jj yLi ,(JJ O'^ ^ 

‘ y^ '^-'Oi' .c-i'lj-’ ->>rj J^ \S^j}jj^ 
aS *i \^Ji^j jL*a« J ^ jJ ^15L«1 ijll jl y «. « .iii.< ^ j j ••.i-il; ».I«««« J 1^ 

»jlu- ^i«~^ _;^ ^ ^-f <y* ^jlfc—l l4jL>-J-<>J C < M . < ji 

.iy »JuJ Ij 

ojji ^^Lui liiii »y Ju*Vj .LwJ 1 jl yAj^ ^IjAAj^ ji 

jl ,i^ sJUkL^ I j »_>li*" jbl«« ,_j.<U<*<jlS' yy^ 

ji^J «JlJ LI IJ I y^\ J I ^ y^ A *j 1^ A <^J ji A$ IJ ;_j^ jl (_5^i ^L^lj^L 

.C*^l ^jil»A*Uiv« ,jli>?’ ‘■5 ty* "^i-^ 

^JLw< U*iiiLjj» >»-l y y^Cr!^}^Cy>^**^jJ^^y^*io^J*^j^ 

A''il-»«'l l-!'^ jy J*-- NY* • ♦ • j^j jl j -^y* *-^-s 

«jLwo iC.!--* J UijA; I J yj^ Jl—'^1 l< *L<?li^ j^L-i ya^\ 

.j^L (SN 1978A) .i N ^AY .^1 -cr' b 

^^L1» ^^jL 4 j aS 4jL>i^ ^ImmI j ^y, y^ ^ »ji*l *'‘1’ 

j^Li;;^l yti %xyj jl c^l— Nf jl yjS jj .AlA-i c^Ia* ^y AXi> 

aL yiZj\jji\j iL'jS’ ^JA ,^JUAy\yCAA -i JJ^_,UJI^^ 

:CjL^_^^_;^IS^Cx- jaaAj \jAyy tUi^C-A-^y\j^\y_jtXJ>^yj!^ A{C<—«.>ijj 


58.Antonio Pigafetta 59.Ferdinand de Magellan 60. mom Wilson 

61. Oscar Duhald 62. Albert Jones 63. New South Wales 





L jS .C<^l »Jui 2 j : .li ^^ ^ ^ W j J 4^ ^*5/ jL« j\ ^j V gfc«r»J 

(European Southern Observatory :jl ,jSs.) vJX^I »Ju!t JLli 



j >. ~ " MM . .' j (-Aj C«tL«ji Jj j u*^J^ A ^AV ijtSs- 

(E.S.O. jl .Cw>l jy 4J;^^ .jIjkO 





TO" 


jS ^ kS^J^ ^ ji^ 

^ ^^ (.5^ kI!>J*V^ A^ Aw flJLJbL».'w4 JL Aw ^Jw4»jr 

.o%w I 

1^1 e^l^U.* « JUm jfytC^ ^ \j ^ I Jl^ «^Lwx (j’**^ 

l,lyi «jlUx 4$" (ji^ ^ ^ cM^ J 

jJ.\^Jj\s\^j:,Sk9-\°r-rc>L2J^A.,jSj^\i^'\J^^Jy>A> 

J_^ .Ci ^ xl sXi ,4j ^ liUljj'Lu 

IfJ jlyt AiCijoi 

^_^Uj .^jj \ ^_yrj*{ Oi^3^ iJy ji^^ ALi-UJ, j_jjU*Ij^ 

jr^j ^—6^^Liui .c^l As^ji ^ T • ♦ • ^^ Jjf. ^j^Aj^jiii\j 

Oc^ 0 ’^y ^<ili J_jJi>- \ J '■i^i ^Llt<i 

Aj . I N ^ A Y I ^ Ij . Jwi Ij >JU.«.o I y J ^ J*- ^ ^ ^ ^ 

^.jr- } i_Ai'>' j* •y^., -^^1 *-^j^ u'^j s— ^y. <Sj)^ 

^ jJ3 J^.V>-Aj ^^iS"! \J vJUiL I \jticLut j )j A • iOA« Aj Ij »J_jl 

Aa oL« Ij ^Ij j_yLj tj^ I .iJU3 L ijiAlS” (5^ iJUlL^ ^JJJ ^ ‘(..r'v*" J <"^;««’J 

!> , 

aS” ‘(ji' »-j«A>_j L .JL^LiJL^A l^La^l \j ,jl A^ ^ <,Sj'^ 

viL A>- jl jj >_<;■.>? oJL^j j]i A> aa jj ^^AY yji^ 

y. ^ ^^y y^\y j> 1 

Aii-U-i ^y ):>j\ jl 0_jLi;U^_jtAj_j^ L yy^j^ ^y i^l LI 

j OU^^.A 'fc ^^y Ji Ij AaA j ji 4 jL I^ »-Ui 

^SWJ\^ y\j\ y y_yjiA\y y \ jAj\ ^ jyCAAA^j .S>>^ 

<-j^y yAji^ j\yt Cri'^^ y“ ^ ^ ^,i>-5'L>- ^ ^JaULa 

.:>yjy^ 

^L«a . JLU5^ j yC- ajLt jl JuLa ^1 JLu t y ^yt A$" .^jl J J y^J lAaA ^y_\ L 


64. Nicholas Sanduleak 

.^_ .TVr 4 JA^ AiUI A; jl J^L, UjJ I C~1 jJk- I ^J-> 




jl jy _;4l» yt^ Ji Oi^j ^ 

Oi-^.J-^^ji ^ ' ■■'■■'’ oyjj^ j* ‘4: jJ ^ o^l-^.>» t? 

jj-Vj OljJ jjil . 1 11 .. J I jjn ^lic - ^^jbkjLujl^iMI j_y la li« 

Ju^JtL>-ji*_ j^ jl^«i 11 f./^ 

A»Jk Ja^Jg JyuL« Ij lb yl jl lylu;^! j jla >« Aj 

y^lyyl jl»«Jtjl A]i»ti jJ .Jjjy ^>.. J» UA<» (^bfcjly iSJJjt 
ij\j( jJ .J N^AY 

^yl^yl j y .>>4 #_> AilS'y^lS' JiJ Cy}^ ^ :.iiiiitj Ij OI>AaLL4 

3 I <ib <juj JjK Jj lib»J JJUM lit ( 3 *^- Jj 

lit j (j^ O aJU yjj-> (y^j Jij AiL>.JL,^jjJ (IJtol) J*iJJ? (jtl J^ 3 i* 

■iSJJ >“ jI>uI t ji 

ljtl.A^y* *^y<><b«i (jsrt AiiL»ijil (3 y« jl -L^_;(j^^l ,yaav*A{ 

(jt l 3 jljjl olc-tw jj A^ l_^ (jt^K n i jl* U jM tkjly yijui 40l ji 
ty»wtj Ai(yylJ J .ja*-^'t:-bi>J ^y. u jl^ 

AiAiLijrdJjV C-C^L- iN^ AY Aj^y ,X.Xs4-j.iI*«iljjyl,^i«*fcA aS^ 

I J tby^yy (^yJt ) (_,»j i)y^J J^jj\i’\ jl ,y^ cUpUm 

jl J_jl oi Jkjjj A A? Jy A^b ^ V^ ^ ij^bi i_<Ji i^^ji i— 

3 $"y4 :aJ|j ^ A »jt»il (3^^ A^li Y ji JaAt 

^1 A»yUjy eJLL^tkJu^ AS'.ly ^yail^iy I ^y ^J<»ti tbjU«<_^l^4ii 1 

3 I |_j^C>j-Uil.A; jlj «jI» y y Uyj y y ^L* A$^ j^^tfcA.Jy 

(iiji* jO t ^_J y^JI Aiy^lyjlj l3ij^ jb t l^i 

^ «Jy ^tbt.XU fT 6l^MrwJ t JIJ ly ijib ^^A1« ^Jy^ I 

Y" • A^ y**^ (jt^Jk _ y tt A^ u •J .Jy^ ^y« 

Jy Aa^Lm b tkyjy J* jt (y>4. « i j w (^ly ^'(j^ ^ y>A y . * .A< JL« 

i*^!**" y^.yy ^->bb* ojsb* «jb»ijl jl^JL, YY-)):^>j.^l_ 


66 ■ Kamiokande II 67. Irvine -Michigan - Brookhaven 

68. Frederck Reines 69. George Cowan 
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jf- jll^«il Ja-ojJ Arf »J«ijl^-ll 

aJvJ jllj) J^Ujl jlU»< J JJ jUj .J_^ ^jj\ 

»j^ »^L». J.] J> .c%y»l «ju« aJU-(I 0 ji»Ui« iAjl^ Ja> .(jl^uJl 

.(>\hS ojl*.jL-i ^Physics-Today 'A^ ^/U^' 


((.jjUjI;:*! |»I^ <0 IjJ 1 jl jJic- A j jjlo^ jy>^ ^ 

jj jit yy olr^ CjX* ^ 1*4^5' jLij 

^ «(_fj y I i... ^ J_}l (U**» j 


^1 ^\jgwijb ^iI>A -»» , T ^ jjUjiJ jl-bjj 

^ ^ u^j ‘o^ 

.(JUwl ^ C<l»k*Li-*3l C.C.U- Jl>- iCmI tXLi 

Aj*uL>t« 

rx N • ‘^''' ijS»- , JAJ ^ A; Jy iS^ ojli— ^j‘.J(y*yj* 





y\jtj\4^ j>- ijj jJ I A{ A». ,ijj j I Cj Ij jlj .C»«» I ^ j| 

■a;lj j\ 4^ A^ j ijtii jl;^l jlj>iA<l 

.C*»«»l t-^^ ^ ji^ji W J** (y* J***^ ^ 

y^Jiy ^ ^ 

Ar*> {Sj^ _;l^.>*> I 1 ^^IS” j jLi.j3tjL>rj»»-l L j <»Awjl^Mv I iS^j^yy jl^*j 

^ ^jkjy iJjy^ olf»-<*>j^a:j|y(y» aS”^ l>l 

^lli _^9b*Jk 1^1 «Ai«.«.4 OLivj jAa AaA <^L«JL>-I Ij JLmV’xN • 

:C..»«»1 sJmu 4b ^T.t.ii i(Jl>L^l^u 
iyjt ^ LiaJ jJ 4$” 44 jLkjIiI 4Jl«i (^l4__^ ti^La 

jl44^I^L^I jM'.iy^M ^ ^ cjlitM J^L j? (_gl^ 4i1^w J 4 I 4 

I* Ij o' ^ c«-l jAj^ (J^yy <y'^ J^^yy.^ 

jl O Jus'll .1 ^ ^ AV j^l j* ji' (jilj I-* ji (jL*Jl4 ) j*^' 4)ai«ilj 

ol^*^ o'^'*^^j!^ *(ji^^y*^ kilAS* 44 :Cm4iI ^ ^y <yy*"^ 

4>U J;^lj4jlj tJCJ^ ^'^■^---■» 45* Ij l«l^J4 j4 tjl^ iSjjy ^ 

I A^«j> yHtu yljjOf" ^jy^l (^^i**^!*^* jjbL^ jl 45' (OmvI viJL 

.jiS ^ Ij Ij j^l i'jA ji yjj oi^ .juI^ AjkikLjL* < 04 * 1 1 ^1 »jLw>u 

jlJki« .Jul ^y«tJl*44<^44 Ci9' .>i^'cJlj 4$ 

tJl«^ ^..^inj ^j^,.imI.,m. j ^ ^ Jl^ ji y^\ji y)\ jLm^ I 44 45^ 

jjj yi ^M t 4^ ivJ»X4(t kJu^ ■ijjl ji '^ J «“ J .^' <<JJ>4«l 

44 !^! l^Uarj yj4 N ^ AV ^^^ijnI j)^l ajL j.iO lft . fl» » ii .■>jS' I j *aJ 4 jj| 

.ijuiL jUkI 

•A*>*Jj*» ^^^JkJl5'JjL« ijlj^lj4jil J jl^jl^ Jj»“ i^jil_^U4 

4^ C«4»i ? (j'j't#* jW^' ^ (_$l-w4 

Ijl^II jbi4 tjL^tAi14^5" jL4i4.ijk|2 j*^ 444; ^l/b444<jb^J.«^.^^I aoj jS" y ‘o' yy ' 

^l^JJuki ji- flJLi5'lo4 Liijj jUlil^lU.^^ jj jyUiiljii jUj^ 



^jlxU j C>i*j ^ “^^(y* (**^ j* 

AA^ial*ji I j jr^ic- ^ i,All9b* ^ ^j«.iJ JULuj iaJLJ (.5^^ ^ 

^ Co{U^I I* ^^^3 A> Olj ^ AIa^ jl 

tjrf I (J>*>^ ^ c~M^ jjiJ cmi <—>«!»3^ [*^ (yWi jS 0^*^^ (y>«i‘w.*j>.JJ I »j ^ 

(Jrfli I i^^l2<4 I aS^ I JA^J^ JuLot/ ^ Wi^ ^j*.‘ H ^ 3^ 

j jiJIo_j{ (J<^ l*i!lj A$^ .u^Lm<a ^l«jk>L^ 

3I <(_glA t .i.A3*i.»«> ^j ^ Oi^ .(ju-il »Ji^j oLjj I Aj ^jIi)Ua4 

.x£^ bI^I J-^' Ij L* u^lX oU^ (jJ^" J (J-tiiSLi 
vX-o S^, <S |,Jip i^jLka^I oW<^ 3^^ ^ -^(y* 

I o 1 j I tO%%vl Km^t^ ^ (big'bsng) 

0>^<|*iJi.»^ ‘j^-J j~<»lic. .Cm,-! »Ji-i 

A> j^\^ j\ ji t I ftJui^lj A^ ^1^1 jImLp 1 jt ^ 

_^«^Up t5^^L^ojjl ^J.*-*^ ^ 

-^J jy^ o'y<y“ '^jy^ Oi-^3^ 0 u** 3' 

A^^y^buj^ (JT^^j^-^.-i ^jlj.ll I«. v... j - ----■ [jr' * O 

j^\se- i^Cu .C~4x I «Jum aJb y <Jki I aJuI k!U*Mj Ai Ol JLaLL *ji 

IjlJ j jJ^Ij 1.7...I y*^ fy,jy ^ nZj^«.«i>jii jl 

^^l>Ai 7 .«. > ^ . JLi^jl^ y*^ ^ ^ ^.«. 4 .M A4^1a< j O^j j ^ ^ AIi.«.> I j!J 

.>1 jju (jl434jk jaJ ) ^‘l^U 1.^3;^ aLlmiIj Li j<^\»- JL»' ^yi ^ ^jtjy 

^ y^.y^j^y^ iy*-^ y 0^ y^^ y y.^ djyy<J^'kj 

•^y^<y* Oii^ y^^y.^^j 

^jJkJ Ai ajl.«A^ Oi ^ *^yi^ U^ y y* (^Ju.Ji^.Jv k_iL yi^3^ 

j^^^y iy‘ L«ia* aJuS^I ji «jL* .J yii ^ Ji y»^- ^_j 3 a 3I y j.^liP 3^ 

ui-M^‘J-J lyMi* j f«^l yd^*.;^ >^j ^ >■ 3* 1^' y' y-W'j-i (y^y 

yy‘^y ‘*r^y* *i ^ y^^y^ i^LjJl—J f^\»j Lum ^1 (w*^ ^ 

A^ C*« » l aJJ L* a Jb JL) L I j»^M/ 1 j ^I aj^MM 

•■^y^ Cr^jj 



Jjlrli JS^ L 4^1 jl (Jjl 

«JaP Cvh^^S 4$" ,Ji ^'j^\ LiJU L J4iJ_j4 ^y* 

^'^^^ (**'^ o'>^'^^'j* o' 
U^' ya *jU (_^bb4i*Ob L f^jy\y ^^1 ^yijX*>y jl 

(Cxxw I t|^l AjImv 45* iyM ^j»*ujS')ly*JIA.J,j \ _^L 4j liyM ^yt 

C^mmI e.ii;i».tf sjIx] ' (J^ <1^1 bjUm «jla .>J!-«««««.i ’'^J 

jJ ^y ^^S jy" '* y.*-ijL*i Jk ji aji ♦ /^ 

^y*J4 ^yLS^ (J* 1^ 

j' J (^. J ^ jLl5l^ Ja» y\y Bjjl (jl^ 

.(jUuJyB LbAj 

^>44ftJjj ftjL« 

^-Ui* iJ-V ^y Jj 4^ C—I (,j Ji»-ljy«) 

i^jy I j ^ I ^yys^ Bjlay (_g\^.Vii li Ol y I <l^«ilc’ (^1 jl .»J^«>«>I 

^ 1 j C..Wj (^Iab ypyj 

j_^Ai’jjyiL»j 45" .xu...>*^y»;^ *J^y I jl ^ y »,■■• > y (_f Uy y .XS”y 

|*A j ^Lw C mu I ^l_)*^^ vji' .0*»ul ^1 yJ^ C<^w 

o'>^>>^'j' ‘*^‘^1 j 4^ ^I ^ »4> > Ij O'VAu jI «i» OUaJ? AUj 

.C_I.AiJ^ 

Xjfc (_^Ub J (^i\M 4*^<fc lO jl 

»jLm jl ji «J0 J ^ ^ jla« ;^"ilij o'^ J y- « jAi 

^ JUJb ^Ln>-I U B_J(jW 44iiib J_yl» jj Oy JxO^Uj bJUjxv 
4.«| J» jl (^.■ nV r yj 4^lj j*A (_jl y . V i I Jk^ ^1^ J 4j jLy* jjI ^ 

^ y jjLMlA4Jl5^ 4 j I 1.474 4j I j ,_y>4 I ^yl 1^ Jy 41««i Jl? 



j>-:Zj^ U jl .j ^^ uW^. U^'^yT'J 

■^jji ut *1^ '^U' iji 

aJI^j jL»i*uI {^ l^Jbl^ jUi^l ^ .Jj( _y>>i.i i aJ^^i 1,.^^ Cfi.^^ «i^»»»<.«I 
Oi^ Jl*" (jl..AJ jlAiji^ !_.«•« ji Lfc« jIXm .«Xm 

jj liLu I ^ i^jy Ol^J .JumL Ai* ^ O j yff 1 jyi ljk<yll»« 

^ Ai A^ Z- M i I iJLou jIjA jl (_>**< l» o^ ‘■^ 

...Oiwjjyi 





Jjj ^ 


( ^ TA • ^ jr^ *i i-Jl* (j *jjjJl 

jS"! ^L*> (*i**^l -Jj* o' iwiJ-Li bjJ'-^jji b'>jy^ '•>j' 

*i J V>- j' (Jj''»j>-^ ^ 

*i ‘■'*^ (3*J JV!"** (ji jl***'jl C*»^»- J^jS^ J C-iL»? C>*A jl^l 

J-> J j'^' b «JWjj^» -iy. j 

•Cj j? jI ji *j*'j ^^V'^ jj .c«.~:fc kii^ jf^ tStts- ob^l^ 

(N ^ _ N V T < 1 ,^.^) o^u 

^ OjO* J (*•' oU-Lh; jl ^jk o'-^.^* 

I ji ^ ^ yj“ lJ“J^ ^.t. ^ y’ Ji^ ^ ^ JL~ J 

Ci>iiJl7u4> v.«<«j (jli-L* L jl Mli’Lu y*l y*'! 

. I ■ 

(.^.JY^T_YAV3/I^)^J^J 

jl J^l J.C—I jliwl) j't#^- 

.j jS” ^^j^\j(^J)TT iJx- 

*-n (1)^^) U OljijL> JjIjiJ J A«.»JUA 

•J J Oct^ 'j jl 

(.^.jrf/^fYAo;i)u>’5Ui 

j t^>^l .^^jiiiU |«^U« jl .iy _^ku>jl jLlmI j J»1 jLw i j?L» iiy Ij Ji 

(JjJ I is\liy jj .C««»l •ilj ^ yi bbLmJl^ J'i Ij 



Lj j j l. i .i* a j^.j^ ^_yi. y ..U Ij Im 

. \^ Y \ J, ^- (\<\(J(5 0_^AY^ ^jl) oyl 
^ .C~-l j-at- |jlj Cj'-j'^yj- '^ 1^- 

^jr*- ^ JW" (»-*»■ (3^ J Ol^j l*^lj j»~) lyjl ji CS^ 

Jf ' ■> Ccy* ■*Jj'** ^ 

Y ^ Y ^ ji \j ^\£’ y Z 'S ^M t u 4j jl sl*^j*^ 

^ ji ^ A; ^ ^ Y ^ J),i ^ 

A# I j^y* I A ' i i ttth («jLm5' ^IaJuI^ j 3^ »—^ ^ \ ^ Y*^ jj, J^ 

"‘s'L-j ^jjjj '-^■*i3>, 

Y-\ fV J, 3 (Y-\. ? ) ^-U .*:;< 

'.xi ijlo \j j\x^ J J^j j>- y ^ yjj y \ A^yj J-*-? 

) byij>,-byix *v^j J b^J-<j^y Jj^ ^ oL*>>) o< _f 

.(jiU^./.Jl 


Y J,> (Y-Y AY _ Y An J J 
(J^y. ^iLy'^ *ij^ Y^ Yf jj jl .y^y^\j jlj^jJ 

ij>ry 'j *J'>^ jiy jU* A>aS iJ ^ji_j^X^ j\jy 

.x*.j o_^' Ai jSJ\ ^1 L A^y jil 

( Y fA iyXa~ y y\S - Jjl o ^ O^yi^y^ 

alS^J J_^ ^yli.m. v^ ll yl:^ jJjl aj^ *(»■*?" 

=) jl JU uL j^Ol *«> ij I <r^>* *i ^ ^ ^ J ( 3 ^**^ 

At,(x^ cS j>-y j\xtjijx^Ki^^ J! yiA$ i^\»j>\^epicycle 

ny jiM I ) aIJI? .(iLi (jlyL>u jUj Ij o/ o^ 


•%sjy ^y*3 jic#t j<> -YAiY ‘ Jj^ 



■* 'jy ‘^yjy^i i jJ Lj- K jA m_^JU^UmI 

L<) \t\\9 JL.jj ^1 .C.^! ob pU>;l 

.i jS” >Jl^ \j Ai jijij 


{\'i\\ jJL-jj_ N^AY j*Li) ^^liijJji^Ujj 

A. 1 3 A*-» y A. jl. J^^S" j? U-S’. I j3 I ^ ^ L, A, j 1 j j I L. 

t3»>* •>■*^4 j ^jli»L,JlS’ 

AllijlS^ jlJl^l^ .jjLw <jjjt j-i YV*A JL* >> jl< jje>>~*^ 

.C—I J'>0---‘LSj^(>i»' 


\U\ (^^fY_^AA6 JW) ^4jji 

Jju.j^ .>^1^01 jJ lj«(jJj! J-^ J«i»Ii>j^Ijaa-.j; j? ••»->j' A-'i 

Ij AJk4>A> Aj ^^)aJ jJt««^jt (jlif- Ij »ly**) ^ ^ yjj -SyS^ ^yl* J* Ai-Jk 


( YDA • L \ 0 A^ ,y« 4 ylj_Y 0 \ • JjO*- (jyl ) iJ^jt l^^<M n Jl< 

t^'y! tSA-i* J-i •y»-'^l< L^ly.-yli' llJL-yl ^ .^U-. .y^AA-A .^L.* 

,ylilA*Ll 4 y^^ Aj A? V^>M.I |^LA,j 2 ^y iJ^gjLMAAyl .JUS"oLtJ'yljkjltJ ^ JlJyi 

.C—l 6 jli^jy.^y*p <^'yJtr*^ 0 *Ay^^lf«,yJ^yl yJy JyLO^l^L-j kj^yJ 
yi-I i^l^JL, >^\ijj! iJjj Jyi kAjy^ A{ aS" jli«Jyj 4 1 .^^ yl c«».lyiu OJ^ 

• Jy* (.* I* jL»*yij X\jjS JiA-li «j'Ayy> ly ^j^ 

\^f6 Jiyl (Y^6A jvjjj- " • * uij) 

^>-yiC.«~J Aiyk; •yLyJ^^lAjUlc.AJlii^jl^yl,^ .yL’^yl ^ywy- 
AS'lyaj^ J^UY^TO yj.j 

^ OL}^ *“0 

It N ^r<5jl jI .c*# ^ jM jl jil ^ Ullk^t *Cm^I jUi j»L**41 j^j 

j l^y*! •Jk»tL« o^Li jj \ 



vil7l ^ I Jjl^ 

j* ••»'>*J*-'' oliuilij jj jl ijl-kS^.>i 

jl .ilj \j J tj\j{ iyM^S>£- 

jj{ tij Ij (t#*) ^ 6 j> *J 

|**1 y ^yU ; iju tl>L».uij4 

aS" jj( pugwash ■--^^^ jljljSjLi 3 I .jlj ^L^L. Jj\S \^^\i j\ .juT 
JJL- »jUj^ ^s\ji 1 . 

••>'■» «--'>■ 

> U P J, ^ (^ U Y j.-_ > AV. JJ) olj . 0 j< 

jl ^Jiy\S J jS’Oj t \ ^ AO jJ^S" vIUul ^l^-IjUjT H_J_^-jl jljk^jj* 

•(^ ujj^l t-i-if 1 ^ 1 ^ Ij tljc-wj; J-b-^'Iji 

jl Jblyi jjUjl^ ijT ^) JjS" I 

oUl ji l 'Ki ^y».liC. ^j*yi (jl^l-i^y! jl jl •(•^jl^ <J j jUij <i^« j . '» - 

..^1 (a-JI»C.N.R.S(,^ 

N -IN A J, >((/;--/ -NAOAJJ-) ^U.<iUX 
V ^ * ' JL« .J jS^ *b*' |< ««■•»• j lib4b,>_^ Jl Ji .^IaJ I ^ (jljk^j^ 

(^l»jj ,_f_>l;^L( (_fljlj .•jU xjU j-i ,_rtl» (jl ‘-r^j* *i ^) 

bl aUM!.»«,• C~< I yu- OajUn \j ^jZal jl Jiju j (OoxI 

4(mL*-)) jl ,j«w .Cw»l tXH jl jy^ ^y‘ C«ilJ 

.Xm (^jl Ji^li (J-aS'U ^Ij Aj HiJLflu 

(.|. .j (jy tjljil J ^ oj >-'^1 tyJl' 

yyl j •(jliji'U^ jl Jb (jt*~^.»y I'j'(jiy (j»i-^ 

-^y. J i_^«bi^l ajlo^jj .,jl-U,i»laj JU- ijjC-jJjl .c-»l 

*Mat) jlj AttMy Ij aUxJUA ^1 .C««««I DAO (JLv ji XiX •jlj jJ 

.j^ lx. t^i (y:A« ji ^ .(^t 

(Jiy (^^Y• ^ _ \ AO^ Jjk ) jlsf vjjyf i(j^«<»i*lj 

^ JjS" c-li .jJj (^l*jl^ 09^ ^ j' -lyy^l jlj^jt* 



jljj 1 Ji; JsiaCOifc JI .a; I tXl Oj I j I ^ L?^ J* 

b U -*•*■*>?■->A!_)C.i-L. \j .C— 

.ij c^U 

(Nf'. \ J"!jj _ >6?? iljLjlj_yj AJkljijS^ 

•jjlj Oi q I...* jj^ Ij ^jfiAhx^j ^ jjS’jUjIj ^Li^ 

AiU-jLoj .iljLjb iSLjiJ) Ij .3 uLiS \j ^6YY « ji~\ >^l» 

*-^^ j' (j-i jl j jI^; L \j (l^j’L-.! aIm* =) iJjjitj\jj\ 

■»>■■»> J**' OjC-.> 4 i .CJOtiAl>)y 

.iJj\^\j ^1 *i\j ^,U; ^ j» j\ jji\ji.\j 

^^rOJ,>(^^Vf gi^.^A^^ .viLjsl^ 

tS 5 _/l (Jijjt A-S" jjS" c«{U ^^\f 1 6^^^^ 

jj j*y ‘(^J -JtljJO ji'J j^ t)-^ ^ 

.i^ <_Ll^ |*<l Ij 


^ ^rr (^ uf . > V Y j>Lw ^) Jij Jl j< JI^J 

IjOj I aIjIimj jlj Jx-M IviUil^ Ai_^ jkj 

'j '+'' 'j ^^YAJJ .ij 

1^ ill yr-!/>'ti'^ ••»/ 


(•f-<J ^Y‘-.t^* i^WI U-AjO 

ol>e- Ai .^yj .j/ Ji>-1^ ,>;--*;l Ii>; j> cri -»>-M 

Jjl*Jui |«J| ^li Aj J ^JLjIIAj^:^ A»A 

k ^.>■««»< j»- j3 iJUI a.V j i MM . 'v ^ 


^ V A J, >( N^rv _\AV> Oij^ Ji j^) c-Jji. Jjyyij 

^ (bH 5 ^) Jl yiyji jl U^'^^js* 

ljUlT »jiC-kUjl .^li^JliJ’l_;^j j-^*i 

i^y-^ iJi"*?' tlr!***^' ^ oLjI \j j*;l AI.«k ^^ ^ ^ ji 



Ynr 


‘u^ y jJ ■!>. » . > 11 (3**“ Ij 

.iy ^^ iCi"^ •dL_)jl>- 

(^^ff U>J^5'_^AAAc^JJ_^)Jil.3J^J 
1^1 jj ^y^JJ j (3^^ *i ij'«--« '^ ' jJ jl -jLj jl.U^>» t i 

l^^l o*^LI A{ \ ^^Y ji \jtjiS ^^\jti\j (^Ia 4»««<* ^jL^ljuk 

(^1 t I ^1 ij J 

•l?I jl IJ ^ JJ ■^**»i j^, '^jjj J '~t^y 

Ol»«jLaJ . j jS^ ^ U^jt)) Jjjl .JuS^ 

jj»*L,ic.w3 A» ^ji^Xj 

■lSj/ o>.> Jliil *i (^ W- • • ^.jl) oLjV‘^JJ 

ji J^UJ jl^l 1 ^ ^ ji .i ^ yjXS IJ y ,- a » Mil J J 

<utJ j jUJl* oLjI i^l>4 : ,..>fc 

A) ^ ^ f 0 J*^ *! ^ J^ Ji •■»3^ 

^ "—t ^^11 ^^-.. \ ^^L|Ct ... I ^ -^.I.^W 1J.^:^ l^\^ilc. jttti^%K 

•y^jj'^.j^j* crj^y^ J^' *t J<> (^^6f'_^A^V oyS nJjj^ -j^Jj 

(jljijl *jj\.i^ CjIj *03 jy ‘-‘••■ ^ *i I•■* •> • .jlj|»L»«jl jjjj Ajljj< t 
J t-Lii" Ij ^^V'T JL-jj ^jj 

jy^ y ij^jJ j 13 ij^j *Xj\jj ojl»» ^liu A{ A^'l ^ jJ ^ J^ jJ ^ (JI«i».l y,y^. 

.J-i l^yOU ,yi^ 

^^Y^ J.y (^-^^)f . \AVV o^^J) a^Aji.^AU 

JIj) \-^j^\yji\j Jj^ j>-iU 3^ 3jyj\j jlii Aj .(^.«J^I 

^ C-li ^^^’f _pji_iji' I ^3^3 ^ >: - ? «* .C-l.liA-l» je- lj(j^A!ij*. 

■ II| V ;<I..,I> (.5*s4* lS^J ya\i£- 



rnr 


\ur J, y N. jUU.^ J-. .jUjljjuLi 

jUi-L. .jL" jlj5^._)ji ^1 

!*>?■” ^ U«jL-, ^jP~ j*i^' .c~-l olj |•Uwl ,jLiJ_j;«j ._akju J^l jAji 

L#*^ v^l*<ciL 3I ■>>»■ 4 iji j Cw.1 Jtf jMM <0^j^jJoU. 


^-\rr J,_^(^^^^^_^AVY^.^)^_JJ| 

\j sjj yi» aJjLmj jb Ja~y I J yt ijJLlSb N ^ Tf Jj yji 

•c—I JjLo .a:*j^ JiSLi; Ij jL^ 


^ <\rA J, ^ (\ /15U - ^ V > p) 

jUf «aA .A«1. oVU Jjj^ 4 j^Ubl yy j ^ jl->Sy>» 

'^b, \j 4>b~^ j -sb |.L^I ,^1# j^j J:^\} ij\jy 

j' i_r*:. ■‘•^y. J^ jl 'j is-A-i jl4* ij^^} 0~bu' jj 

J^yy *i \^jy c-i-bi J jJjJ ^bwlj Jj .».Xl» 

(u^l a:^3|jA ■>'^31 J-* (»»<~;, O ^ J •-^ aJjIA j_j«_jAb «_;j3:^ jj) 

^ \Sy“ '“";**■*■ liL j 3 ' 

{UbJ v>^) L'>b/ Jj J^As-Jjjl .v:AwI ,JuJj 

*<J Abu) c~»l aaaI J ^^jA»i* oliLiA?! lAwAJk ji jl .aa jiu.^ 

aS' Jy MUajI ,jy j;li i^bai ^Ibl^ J tbAlj ;JIoIjJI Jy As-y .jIacI 

.A»wl jIac-I ^ oU^ (.rbl 


(^i5Tr^J_^yl>_^m ojjy)V^.bL;^ 

(^bjK juS ^bvfJ ^Liyi-l 

■’by I |•y>u Jj -b jAAA^^3l aS” ^'L-. /'A/>ti7 

3 A j^j_y.jjjAi.3>.j_,iAj^jJ’3^.^3jOljb-AS'j^ jl >f-ljjk: jiljl.j / 





(^fr. ^<iY^ .Lib. Ji^) 

Ai ^_ 5 i ^ J ji (j^Ul 

o^jl^ olS^ 4jl?ju« o^'y i*Jb\j! ^\MX^J ^'^im\ j) . lj .. t . ^ 

J^*! 'jW" ^jlj-‘)t5>^->'-^ 

ji »jL- J-*L- Qjk*. j_ylil ;(c*wl j*b 0^ o->■’ -^jj^ ^ 

(_jl4jLij Cj\ju jA i. ' . i .-. i ) jyiily uj'k ‘.(AjLujyi (^>Lw« 

j\ Lfil ]a^yiA _ji oLSvi li C—I ^^_jL«» >jL- j*~ 

•(ALj>- 


•J ^ lS j>'^ }iJjj^ tSjk jU;l f_^ ‘ijjj^ 

ajlJ^LiJI ^_ j .,. K LLt J jjL I ^ ‘^j*j^y ^ U . j» ij .1^ j..^\ ji ^I 

J 3 jt J<ki* jjej •-‘i-*;. ‘-^b ij-j-*' y. ij^"' *i j' -iiJjj^ aLL') ._jj 

b r->'-'’b J f ji* ^ j;. ‘iJjj^ lS jk L j\ .ij b ((j^^ j!f!» 

.jI. |»l;^l jl ij\A3jij\S J ^Ji.jb j' k^3>* Js-*^ '-Li' 

j^iJjj^ jLijl L^yy* L jl .jL' ^^L«^ jl 

^1 .._^ a;:~J|. ^ji»j jAa \j J^3y^j ^ ^Ji^b J |*JS‘ jljt •■*-Vl-^" 

0j;j_>- ..SLjI.(J.Ii_U -f j.AS'c---l^yj0!y^' 

,j ^ b J (jjj •'•^>*"1 y:' - » ’l)) jl-^L; ^liwl 

(^^^f Y ^ ^^)pf ^iT .-dUif 

^L^l iajiL^ oLy ^^1 ji .jjaULl jj.Liyil j 

;l aS'jI .j^^^_^^j>.jj.a<^^3aS' cy-Lot-Uiabj^ 

Ll) :C~'I Ai>^ i._^ aJui Ai y A; N ^Y’Y' JLj. L««ji$^ xUf' a_;!.! 

ulj.^^^y.l 

(IS^yil oVU _ ^^ • Y L.^l) jy'yi*! i*-iy>^ 

jl Uy IjCj j? a J.j.<2>u Aal.l ^^l_^N^TAJL jl j^yj 



Jju .i^ oLiUvl liJI J ^i*<’ J> 

<0 I Jill .Jut ji',ut\^_jt \»jj ^ ji .j ^ ij^L« t jIu^Ijimji 

lyljUAsJ »l^I tjjjl ijjj lilijs* J^l ^ uTV" Ja—U Ij III 

jlfiiji Desoxyribonucleic Acid (D.N.A.) i^l j, jS”^ jIj ^Uil 

[.p-C-wl tXii *4U»- J ,_^jli *1 jl •■* 

Jl ^^>1 JiJ*- ■»■*<■ jl '■^Uj o'l-ai'— o'-^js* 

^JLij Aftily (bbJC'^^uj^ ^,.7^ ajIaIamI ii aI^I ^ ^ J ' wui^wn W 

jIj jl^l Jl Jl jki ^;^l ,j 

•“'^ ^J L?*^**^ Ol_;J ^ 

(\^VA yj.W-^ iC.-—1 Jjf 

.iSLuljjj \1TVjl .jljut-jji Ij ^JbJL^ jf JJkf* J (JIamJI.) 

,JUt I_^tiu OJtijJ 1 ^^‘LaJ I CllA.iJ ^i uU*ytajl 

Jij;(>^PA JSL*A_^VA 

.|a| .1 ^3^1 ^ ^ C-«l (J _;ki iillj;* J~<jj<« <S 

jij \oUlUau .j^oLlli^ jki oLlS^ Aj_yj>di (_ , <' ii ‘ l . « . l 

.c»«»l ijj jK» pU jij ijUUj ji i(^lj T ...a tilij*i ji 

{\ \ • \ - ^hTf jLJ^^') ^jj\ji\ 

iJjjfc jijj; Ij ^Uc- jL;oiljiiJ> >AP^ jjjl 

Iji I ,j^lj»jCMtl Jij_^ AJLti Jl>-Uit3 IjjjilAJili- 

Ul l. M ..! jl .JbJ-llJLt^ ^J-J^ j< l*J*l J-plifr ^^l . 

•■>J( 

(^^ ^^A . sAYA Jij) ,>) .>=-- 

uJji j->o'*^^ • Vjljl .jjitijil^IjSLjJ 
JUjua.! ^jJIjjI t^ljjL. j-^ljijlj j-»Ue.u,i.t$’ ^\ji jU jijl li >^Yfijl .o^uitS' 



*ij\ -u*Uj Atj .jjj o>^ .^^T'AJJ .jjji.*; 

J-** ^Ujljj,>l j( jUjI 

^ -\ Tr j, _^ (^ ^ar L>JIS- _ ^ AJ^A ) ,>] .jlSLU 

iJjj4-^ij^.^j^ •bib* -yi^- 

jl j ijU 1».~j \j (iL<l^ i«i£- jl -I,. ; ..!* jjiA« Ij j jis^ jl ^}ifj i 

b v-jI^ N^AV JL» ji .j^ ijj.*^ Ij ^ Awlifc (^L«>. ^L»l >—i"^ 

(\\r‘ J\A6\ j >u-I Jjo>ciJj J.JUjU 
Ui, ;jlk. j^jt oWJI .^-UT j«.> 

•■’JJ u^J^, AiUul;;^ .xi J;U jJjIjw j jli-,1 ^1 i^jLj C.*«J»I 

jjilS" *«<l*)) A; jUI jjjlLin; jL.jL. ■al^;. : ,,.! _;!» 

■^j>. u^ ur^*J ^ ^ V’ • t J jtj jl <ju« ,j»^b ^ ^ ^ \ 

\ no J; >( \ a f A Av^ oj>iSL-1>) jjjKoU 

‘v^ •>! ^ NY jj^ C—I ^yUl jl „u »,>> » 

‘J ^ ULiS I j^jf,i^[jj_y^ 

lt^j "'f? jJ aS'jI .xi Ai«x ci\$Li *i ^L»l^iU,! jU;l x 

.jl J Jf^ (j-fU AmL^S A; \j jl jiU Jji ((jJL^JUj Jjil^ AimI^)) 

("Y? \‘\ . N <Jjy. 'jjJj) 

ljAi.-*X^ Jx.jjjS” ji_;i<ljiJXalu^JLC-J^l j jtj Jxw 

•Jji OIa j A t.; jl j.jJ^ylf». Sl»r 



mv 


N J, ^ U> M . Y 

■^>^J • *<»-f* i h A Oj^ j ^ -L^Jj {J ol-*^j** 

‘*j^ui^'^>*'j L*l IjO^ ^ i iji^-^ (-*" Qjya\jMi^)\ J^JAlJl^^ 

Ai \j1T J j J^L J—~ aS jl3 W^S jj'iLf. 





jl{ C^jji A; ^*^1 4$" Orvxl [S^ J* ^’■‘' * .C~»m1 

^ LL I J^. ^ 


j^'^J*" ‘(SP***) Cw>^^ 

>.*■>!■» 

. ^ySs- C.4Jfc" ji l|-li 

y.j^\^S>^. ‘ji-iw'l *XAjJ-5^"^^l>>-ljl<_^.:(Electroii)0j>^^ 

.jjb til 4*/6NMeV JjU*^I ^^ 

ijjS <^1 t/ji 
^yyj\i I •jj :(u>^3 Ji ~) 

.CmmI jl •^ijl J OJ 

ji(j3^1-‘^U'-(*l*<^*’on-volt=eV)(cJj-Jj>^) 

Oja^jyt cJj til Ji*«JUj til jl jy£- tj\y, ojy^\ til ^ yjy^ 4 

.Cm«I oJj til \i y.\ji (MeV) tjujj — 


ji »jS ;(inoineiituin/impulsioii) ^y »jljJl 



YY- 

j^cSj >-jjimoment of momentumj>»j|jjl 
4_p liL O^"ojljjl tjjl OmwI OjUt ^laA* (jli jji> A{ 

»jljjl jl Aj C«yJ *jlj^l .Akii (jil jl ^jilAL^li 

.C*«.l iytS- oa^ j* i cS 

lS'^ fjY t5j>l jl^ tJS" ^jJ>\ :(bindmg energy) 

iAfc.«J> liL (^j_^l .Aff-_yk>w» viL ii^lj^l O'*0^1**^ 

(J3>I Oi' iii J-SLij i^l^ j^yy^ ^y 

|wl tili jl oj j^l O'*J^l■**^ y. (*j'^ -o^iJjy^ 

.OmI 

.Ju^ ^ >^0 ^Y^ a>Jl^ ji {Sjy^ 

j.rtiC' A; i^jLcu) c » «iI y\y. ol^ yjy. ^I"^ ^ ^^\aa»> » a :(I$otOps) 

j TYO ^jJIJ jl .JLojU^U Jtji jlo«J klaJ jl L*l (jLi,^ 

j OJ yy '' YY ^j\ Ul .aJjlj oyiy^ ^ ^ j-*^ “T’>->ji* ^ ui' • YYA ^^‘Ijjl 

•'*jl'*oj>> 

ojdol< U j' y ,i}S^ y f^y*^ KBaryon) jjjjL 

.jUmmA ^1 jJ I A«jk yj^. 

■cImwI ajlm »jIj ^ y *1^ y^y^ ^ (^^.yj :(parton) ^jS 

l^l Ai-ji *jufc^ JJLi; iJjLi- oljj jl ^^_ •oyyj'^ l*'! Kproton) 


L C— I . (h ^y^ c« Uj I ji.: (planck’s constant) v:u<U 



VY\ 

*4 L Jjj f/frxN .-'■^ 

CwIj jJ^ j^ (jl L 

jfj Ij :(couloinb repulsion) ^jJ^ 

j j) oiL) j (j^»l;j^ j »x^ y) ljIc—* 

jLj 4^ jIj oI jj a*a (^ jl i^j> l)W* *»-J^>^ 

..u^ jLjI Qj L (LkAjlj jt) ^jl>-jl aS" 

Ij <iLjl^ *J Ji\y ^ ^15" *1^_yk 

••^ JJt^ «Awtt ^1 j\ . jLi>-l J> 

.j ^ oLlS" >‘\rY (Jj^l-‘Jjj^^(./*^^o3jj-Vs*:(deuterium)j*jij;jO 

yj\ .v^l JjSLiJ^y^^' kit —o 

1^ *i4^ 4 ^y.yi^ 

>-«; Km! yj^ jyois- L ij^K* jjjl j i^L.iiiifc «iL 1 ^ 1 ^ :(period) tjji 

‘(cr^lj’) yy, J-~*^ »lj j' 0^3 ^J^y* j' 

^ jrt'ii . t . «^_yt.l4jj3L ^ (jjl 

iji<A\^ > »L^ i A) ^l.uJ 4 jl c»»«l ^jjUj OJu 

.JU^^y ljuj 

^Jii\J *1 jj\ J ^A{ j,a:s- :(Radioactivity) AJjy^\jji\j 

yi<*j j ^ '^C, ^.>.a At 

iJjlj C. »j ; Jy jj aS" f^^jyy j^Ufr jl 4^0 J .J 

A; ^ ^JjyyyA>^j\ ^y^A:jy^ly^\j .Jyl^y,^yZ\J 
.-U 1 ^J<« 4^ y^ y 

oJy y ^ ioyiy, Z ^ \S y^'^ yi\j<i^ :U)i j 

Z_Y A>««J4 Ai j ( LaJI 1 ji) AmmA titL 4vJUitMl tJtiM 

•^y-c/* J*V ojyy N-Y j oyjy^ 



rvr 


•J-V Ui' ‘-^ L5^ J***>^ ^ J^.jy ((j^ 

li ■*< oy^y ‘^-•■‘^t/* '-> ■>'*^" 


j) AI^mA Jj Aj ^ji «^ < ' >M A>»>«0 tiL I o\ji^ i^l^i-jk :(Fission) Cil^ 

.XS ^J» jl^l ^1 ^Ll** ^JJ\^lAJ 


^ 4i Oy J^) I lil :(WaveIength) J> 

^-j J i3<^ j* 

(^b jJ jl« rXN • ^ = ) C*f-= XaL.«{ X J^ :-bl(y* C~U(JA{ 


liL L 0^1 yjly* ^ ^y»»> J»UjUjI i_>^b b jyi Ailj :(photon) 

.^J^\Ju_}J;!^ \ ^jj \ 

Jk> I (^ly{ lywL}^ S (NlagllltlldC) 

lywL^jl IjkjJkf y iJjlJ ji ylaJ 
t jLmW A{ y4 ^bk_^Jlil .JyMi ^y« «jIam«I 

.c«««<l 


yi ^y«w ^S" (yjljj (jl^ki; A*^ L?'>r' :(Quark) 

id lU) iJU'Kxl ftAJi AI^Lum ^j\ <(|«j>] 9» -U: ^ L ylls'yi 

Ii^'JJ |**1» iJl>jUi«<((^l^^j)) A{ j\^ J(...|S 

• JlU^Jb 


.Cw^l j\j1a ,^Ijia Aj CJj ji (Quantum) jT 



rvr 


Cj\jij -C-^ 4|vl <J^>•) <^j^j t>^ ^jiJ^ .JilLilj I j jl ...j 

ji ^UJ jl liLl^ ,c —1 (i^jLw 

jIac-I iJk iM *v^ jy, ji Ul «c~«l jiUi* 

^y>l» At t'i\i ^^Li- 


<^. jS” (iL'l^ ^ 


jop ijjj,. i>!««l .«:Um(I ^jitAji Qjy, .xi viyi 

ik Jjy .TT :Jli- ...j liL ,y^ 

YYf •y:(6^li)7roj> 

|jL*UJLl4J^.c;^ljl^^,*ji^^l .c—l jj y^ljl _/«-?j_)i 

U »y L .jj til jl5Ij JLi^l (effective scattering) Jj* ^ial* 
I »y j_^L>-y .C**«l (^lAi»jk 

ji^ jiyy* I 0^ ^C»*^ jkjy (_jI^»uL< 7 jl jj^y* 1^ »l^jteUl Ai.«Jk 

C^\^\A»Ju^A/Ai\iji^t^jltiJjS^ynZ»tL^\ jlAj^S"C%U>I IajIJjJ ^ J 

(3*^ ijj* (3^lj 


aj aS" c»Ml,jl. u; ...<.i^ :(Molecule) 

•0—1 tjJit . u j I jl til .jlmI a—I^ i yrj ^j^y* oJl^ 

oJy^U/^l-yA^ t:u-.l jj y5Jl til A«j, (^l*jj :(Muon) jj*-* 


Y ur'i>»-' 


I j .jjySUl jl yS'^jj 



a : .. . * C»l jij\ :(Neutron) 

' ^ ' ~ * 

.c—l” oy^j‘, • L< ^ <■» •* «« 

jjAj c5^t(Neutrino)_y »;^^ 

(jl j> .iyi, jij\j 


»Jm jlLS* jij \ ^ M tjk tiL 'Oj o j'jji,'^ ;(Nucleon)jj_jlJiS'_y 


*1^ <iL L ajU^ jJL ^■■.:.‘x.»A^ :(Nuclear reaction) 

.Jj»Jty.ilil_j L JLJkJ^ cjla^ jsi** Ajbjj (jl 

JLu IfltlAjljJLAJJ ^jCJl>- ^ 

.Cm«I 4mm I J i 

* 

^U; L^' ^ jj ‘|V 1^ CmmJ! :(Nucleus/noyau) 

I i)Jkfr Jk)u 4^) ^ ^J.«Lm Am«J> .vILmmI sJLm O ^ 

.c—Lfij jjy j (xS" Ij j«a;p 

a t ...j> lii^ j ju y-ii AT...fc jj :(Fusion) 

.X^ jljl ^i jlji* J jL^l (j) 

(j I 4j L 4kt ^ I L liij j 1 j\ ^ L j*jl :(Ion) (j^ 

(To ionize),^_^ .CmmI L o ji*^ •OmwI aJUm 





'^/^ j**- )-*~<»jJ ^^/Y* t) YTA jjl :jjb 

^ * * J** ^ * /Y lii) Yr Ci jjl J*JJ aIj ojI t jLx 

.C^l j ijl*- ojs4^ 

Cijj ‘■>j'-^' *i ‘f :(plutonium) ^ 

j *^WI t3^o^ '^yjyJ •'^^1 ^ ,^ ^ ^*71 Y Yf ^ii ,y»jl 

.C*t«»t (JU- Y Y ^ • ♦ «jji 


( 1 )' ^ ^ * (^1 ojj V^ t 5 iW*l!-i y2X£- ;(polonium) j *jiy 
*jl^U- A)j C-*I jjj NY'A j»£- tjji 

^jms- i^y_jy ojl^'li-jl (^ j^L’UI) yS\y^\jj\S :(Tlioron) jjj^ 

.CmmI ojjIj YY * ojj •'^ yjji^ .c»»*l 

c/"' ojj ^ -o .^ ♦ ,,,-aiP :(Thorium) ^yjy 

.C—I ^y.jy »jl jJrf iJL. JjLL^ ^ ^• jji .Jyl^ J y^y YY’Y 

OJJ '^yjy) y.^^jj^ :(Radon) jjjl j 



f, * 

j r/A .jyL aJ^\j U»Lfll i >l y.^alC' jjil ^ ^ ^ 

.C*-il (t a <««««* J j 


Oi' 


Y Y^ ^y•j\ ojj ’^jl'jji^ oJf' U ujiU<kj*<l( {(Rsdiuin) ^ 

.<.ImvI (JLv ^ ^ • • ijmjaP •tiyiiJ j kOXC’ 


jl^'l^jjb L Ijl^'I :«^i>j^ jli « ■ « > J jjjj L tut 

.Yx^ *' Juxj ^^ ^^ ♦ dJLC' 


{|»ijjLL-* tiL =) 


cJW- *! 


>.../•••/ 





<Ol»-^Ust^l »-Xi* ^ ji Jjl»XJp ♦ CS!kt- L ^ 


Ci* lj,\*tjl\j C^ ^ ijljkil 

rrf .\VY.\T\ 

.\Y> .At .pr .•YrA j Yro 

YrY.^^. .^^A 
Yn.W. ,^A*yyj>.l 

$ 

<.jLaj7_ 

J <>?•->* tr^j' '^^■ 
\VP.>YY^^- 1 ^ 
Y \ T (jliS” yj»j) '--H 

YOf i_^ 

V 

NTY.jijL 

U^jNPY 

Yrf .\'f\ .\Y\ 

Y* • 


\:\ 

NAY v' 
Y0r.YY.(6?^i)^i 

Yijr.YtA.YYVSN 1987 A y^\yji\ 
NOT .AT^j. jU 
ji*ej N Tf .N N ^ (0^_, .iUU) j,I dUl-l 
YV. .NNr.j«jjVY .j«.jON .T‘*^-1 
NTY.TO*^! 

TN^^lji.1 
JLat J N N Y I ^JtC- 

YTr.Nr. .T?(jj;i.>i*)^>>i 

NNY^1>^J^I 

NTO .AT.ff 

NTT.j«,jP?.TO*oj>JI 
NTT iNTN ,N NT (^j jj j/!^\ 

j NOT 

TO^c^^O'-vil 



.>’fN V/ C*" 

rrf .jujj Nv. 

i^AT ijjjj-^) 

YOT.Yrr >v* .juvjY- 

JUj j ^?^ l^Y^ iYA •jj 

Jwy J YA ( j\) Iji'sf tji 

j^J 

.^AY .YV^ (^i J-J 

Y.A 

jV. .ju,j ^Y(^UJI .^)4-. 

.YYY .L_.Y0r.YYY .Y\0.AY .j-j 
YYY 

■^j 

rr.Y6(.jL-,)>j 
j Yrr 5»i“ jk) 

juj^ Yro .OY .rY 
YrA.YrYjj;^^,-c,^jy/.^j 
rr .Yd (.^U). jMj 

jAf j YYd 

•*«i J YYY ^}Jy •jli- 
j^jYYY o'^jU^U- 
juiijY^ _^ljuliJ JUm 

Ydr^i^^u- 
dY .rr.Yd.jW 

a«j j ^ ' • • j ^ ^ * 03 J 
YYA.YY(^bic-il-)^Ll 
YYY .NYY 


rvA 

Ad .f d .f r *pjj 
JUJJ YYY OUi-D^jL 
:i)j) ^"1 J- 

<0 

j \YP 

Ydd .oiu 

Ydd(oj^l»JV 
jUi j YYY (jLJL) 

YA jS 

j YY'Y ( jAt. tjji) jtfM 

YYr.Ju-jY.^.>- 
j ^A *OJj j* 
YdY .YrY .AY .j*. j fd .^r *,.jijj,- 
YYd.Yd*ji::>lc-L* 

C‘C‘?.‘C 

Y. 

Jj-^- 

(^jL' 

YAY.NA-.YYY^I^^^ 

JUj J YYY 

^ jAY 

YYY (JUukU) .U'.>. 
YYY .Yfd.Y.^ .dY.Y. Ji^j> 

d <3 

YYY (liJr.^uj-V-* 



rf> .rn^-i/ 

f 

^.^.6V.r^.Y.(J^3^-).U 
yrr.jujjYr.Y. 
;fA.T^^U'V_5T6jji Jju 
YYN.^^«-ji_‘YYY^^l.>i_ 

ry^^Ljjju 

JOdj^ \6* .Oatj 

'6Y.fA(oj4j)«r.inK_ 

rr.Yo^.^ 

rr.YOt^jjji- 
YV • jjj. ^Jm. 

^r*j>l. 

■*-«j 

(j 

Ytf .\V. .YTN.NYA.YYojyjJ 
YrV.NYY .\^^.TA•^.yJ; 
YTY.YYN.YY^OjdiS'j; 
ju> j Y Yd 

J 

- 

•Yrp 


0* (C*ljj) tZ«i^ 

YY (jo*.) 

^^^,Ji•{JYY J^\i£. ^yjUj 

vt 

.r. (7r)^_‘YYJjl_;a^jYr^i^ 
.YA^jU_jNP^.ro 
.YOVj^l/_irY(^-jSl.c^) 
YY.j«jO. 
YT.YdjjlL* 

Ji«ij YYY 

ju,jYYY(^i>;i)^ioi>^j> 
JuMj YY* 

(3 

>YY.ji.sjdY*oj;ji 

YYY*> 

4i Je^ »l^) Ctjji 

J'.J 

AY .YY 

J J wij—^ 

YYA.J-,J^.^.YY.^A(^/.U 

ji«jjYfY.Yf%l/ 
tiUl^ 4j 0-;^ »l^) 

JU* j * JU^ 



YA 


. !\VA .^fA ^ .. 

“♦h ‘LX") 

jUij rrf .^Y^ .vrccJlso 

6\ OJU.J 


rr^.^^A.^r^ .vr.ty.- > 
r. JL-l 

''♦ui 

>u^J>.) *oji 





.jjl*x*> jjii* (v^ O*** yf’f’ _ TO? iliUiiL^) 


Y'Y(oj-)-ijxs;^) 

Lf 

>Tr.^ .^.yX.1 

^V. .>T\^.> .oL-,l>il 
j* »*jl - C««fci«»l 

ro.TT.r?*i>^i 
\?Y.Tn (>;^-i)^-.^i.pi 

^ ^ N jX tfcij. jT li I 

NNN^j/L5jl 
??.^l .i.jl 

ro^i,! 

'^jj 3‘CKJjl 

ro?.\. (,jiSUi)_^ji 

>T?.NYr Jj.c-i; > 


00 

TO ^>.jL-4/ 

TN? ^1 ^jj\ tr-b' 

T.. 

C>J^\ 

?. 

Y-T.T*r.T.T,j-_^l 
NAT Jl; .4Ji 
NfN.NTY .6^>i 

rr ^,A» 

TNY.N'fn.NTro>b.y«l*-j 

TrO.NTYjL;^!^^ 

jujjr?^-iji 

ro >-ji 

N?? .ro 

TN- .NSA.NAO^U-I 
TYT 

-t/- -v?' 



TAY 


YN(S.>6V.N0r.fA*J^ JjL 
Yn.>Ar.\YYoiJj:.jj.;ly.l 
T^T.T^^ 

YAO (JLi»oH 

JUl ^ (JV 

YYY.NVA^I>.0^, 

^^• ^^f■ .J.f\/. 
i\sf Ar\ .^^Y .ff *^L. .J;Xi 

^. 

<4<mU 
^A Jj 

AA *•ji 

-Uj NYA (,j-il ji^) ^\j^j) 
\OY ji.«jjl 

YTYIjU .^/L- 
^ 

YTYjjSLi .j.1: 

\ 4 YY ja^ 4v5LI^4aJ 

YrY^.>.^.^- 
•*» J AY jy ■*t>'V* 

YYf 4YYA.\Yrijljjl 4>- 
YYr.^j.oUj: 
YYY.YYY.OV 4rY 

\tr .(.I.i4jlx-: 


YTY ^1 j y 4L4I 
AAf ,\\f At J\ 

\fy.i 

YYY yJlj..iL 

Y-a.Yf? yl\j.^. 
YrV.YYii.YYf *1^U.4C;4 

YY jj o\) ijijy 
'yjji 

^^YV^‘^ 

rv 

YAY 4>VY 4Yfi- .^1 .j.1 .jj 

\OY .(.14^ 
YYA.YYr,_,jyi4^^ 
' • ' oj^ 

i ay ^yy ul*y ‘^’y 

YYY.YYr.jUjjYYY4^-.YY*^4jy 

YYf 

YYYJI>4^j. 

Y..4YYJ^I 

YY6 .^4^jy 
Y\O^L.40jy 

YYY 

Y Y Y (kXu(l^) e^'U - jUj 
Y YA c—jl3 *j9i 

YYY .YYY4YYr .Yf 4jyL 

^ j Yf (yji-jl) ijy-t 

YY<i(^ly:r) Jil/L 



NVf 

YAY 

\rr .^\ 

aIIjj •u'^j 

TYoU.JUj 
YDY dL>>] 

Y»0 Jj ,yij 
i_r>j 

YY- c>^ji ^sj >Ss\j 
Y • Y .^^13 
Y^Y.Y.^^.^^I .gijJj 
Jyj\ Mj*jj 

JUsj YYr.YYf .YVT jJ 
Y.^.a-<j\V..>TY4j.>.jJj3 

YY..NTY.Afovil 

Y>Y.jji;i.Ji^jU.L 
YY ‘alji ji .^jL, 

YA .^ 1 .5.1 .^L, 

YO. 

YY* JjL <^^Li 

YT^ Ojjlj 

^^f .^^. jJUl ..^ 
YNA(^l>;r)^jJ^ 
Y \ ^ JL«rM _ iY Y * tSi yM 

\9^,rrcjy^ 


YTA wj,)! 

YAT.YAr^^.4^U 

Y^Y.Y.^.^I .jjHjU 

^Y Jyiji 
YYY^L 
Y • ^ 6 Jil ‘cT 

YYA,jwj_^ 

Y-YJjU.jf^. 
6A jU. ,^» 
YY6\oi^iji.«JU. 

9r,rr*^\yuii 

\\A\yX\ji .4jlj 

YY6ill>.l 

YY jjJiyl i^ylj 
AA .YY .fY .Yr 

YNOa;lyy .J-b 
Y ^UjJ •^y—b 

Y6Y .^y«J 
YYj.>Xja}| .jJLyJjj 

Y^ • .YA >jr^jj 



>V. 


YAl 


YfY.rrY .OY .n 

> Yr jjuk .^^1/ 

V* |.LL> 

Yrv .Jl .jJLiji/ 
YrY jkijii.Jj’jli' 
YYYj15L-I.oi'>»S' 
Yrf .VY .jijlS' 

N.. .OjJ/ 

' * • (^jj' ‘j 
Y Y • 4 Y Y Y .(JI 

AA <Juu j , YA '(.#j 

YA.jU4jAr.VO^^jU 

YYr^jij .>-/ 

VY iU 4^/ 

YOY jUjl- 
YYA 4 JLl^ 

YA*>JJir 4 aUI? 

YY0 4YYY^j>(.4^^1S’ 

Yf (yl) 

jui j Y^Y (Jl_;;3) -j' -J' ‘3 jj^ 

Y^^ 4j^jjS' 


yyv.I.^UjJL: 
JU{^ Yf Y *^LUa_;!^ 4jU.3lj^Li 
YYf •^;;._>Jl 

YfVol.oiJ^ 

JLai _j Y • A ijJliv 

Yf 

-U> J YYO^Llj 4^jli 
Y^A4YYY_>^4a;l > 
YY6,_,-Syi 4yj>5jl> 
Y^f .YAV 4U»j YVY.f. A>**tr*> 
YYY.Y-Y^l 

YAY4YYY4YYY^jI 4^.> 

' Y Y jj <crij* 

4jj> 

Y • f jJki l444^ I 4W^« J *»1 * 
YY^(oUli.)lJlJ^> 
YYY 

Yf ‘J^y 

Y Y Y .Ow J Y f jfrU-i 

Af j-l 

^^f 4 YOY y J_^L>uj 

YYY 4YYAy4L.ylS' 

YYYdljX* 4j**4jl^ 

YY. ..j4jlSyi^ 
A. 4fif 

YYA.YYY JU^jl .ov^ 
f f (.ySLiiUiji) 



>TTN.) 

(C.N. R. 

\* • jjiUl 

j ^t6 .1 C>jt\j 

^TV.^.i.JU 
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